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A BOY'S PERISCOPE FOR 
LOOKING OVER WALLS 



With a ■ptri 
you cm if* wnK- 
duI being l(tn 


IX/HEN playing “war,’ 1 “submarine,''' 
* * and H< ccps and robbers/' Tin \oy is uf 
quite so much use to a bey as a small, peri' 
scope wish which Lu look ovpr fences anil 
around comers. Such a periscope is very 
easy to construes, if two small mirrors can 
be obtained, li may be made of pine or 
other light wood, and she dimensions may 
be changed to suit the fancy of the maker. 
The only real accuracy notossaTy is in 
placing the mirrors; they must bo exactly 
parallel. 

If made the size shown, the back and 
front of the box arc H by 5 by 3 j in*, the 
two sides by 3 >4 by 3b in., and the 
top and bottom ouch ■}& by 4 by 5 in. 
The four glass ness s are made to an accur- 
ate angle of 45°. Paint the inside surfaces 
while and assemble all pieces of the tube 
as shown, using glue ddd lj^-in. No. 17 
brads. Fit the glass rests and fasten them 
with ^d-fn. brads. After checking the di- 
mensions, cut two mirrors as shown and 
hold them in place with ^-in. wire nails 
as indicated at .4 and B. 

Tn using the periscope, push the Lube 
above a wall or beyond a comer and look 
into the bollom mirror from the mar. 
Yqu will be able to see everything within 
range of the lop mirror, — C. K- ;V. 
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THE CHALLENGE AND 
REWARDS OF SURVIVAL 

By Kurt Saxon 

"Bang. Bang. Bang. Bang. Four shots ripped into my groin and 1 was off on 
the greatest adventure of my life. 1 * This is the first line in Max £hulman‘s 
hilarious book, ‘'Sleep Tdl Noon/ 1 The line had nothing to do with Max's novel 
bul he thought it a good way to begin a book. 

The idea, however, dpes apply to the Survival I si, if you are alive ten years 
from now you wli I have gone through some wild scenes you can't Imagine now. 
The worst calamities you overcome will give you the greatest g rati l feat ion of 
any olhar life exper lence . 

There are so many factors In surviving the collapse of a great civilization that 
anticipating ihe worst will stimulate the heroism |n every Survival 1st- 
Regardless of the horror of fating such chaos, your efforts will fake you to a 
plateau which will justify any hardship. 

Asa Survive list, that is, one who anticipates and prepares for ihe worst man 
and Mature can hand out, you will be automatically among (he elite, Whether 
you are now a doctor or a dishwasher, you will be in your grandchildrens' 
history books. 

You wlH have done what onfy the best of any race has done down through 
the ages. You will be preserving and passing on the life-sustaining knowledge 
of our culture and Hs past glories. In surviving yourself, you will be the means 
of survival for those born later. 

Civilizations and systems have been growing, thriving and then dying since 
before written history. A modern person reading history can accept Ihe 
collapse of any number of pad societies without any fear of the same fate. 
After all, those who died didn’t have his god, his government or his 
science, Of course, most individuals of past doomed civilizations felt the 
same about their own unfortunate and unenlightened ancestors and less 
powerful neighbors. 

You might imagine the Roman welfare recipient In the stands of Ihe 
Calllseurri. There he was, gloaling and enjoying the agony of tha Inferior 
pagans being slaughtered in the arena. 

Hb was Invincible, He was a Roman. The victims In the arena were only 
Barbarians. They were losers and died because they didn't meril Roman 
citizenship. 

But Roman citizenship, its Legions, its overrated of he I an cy doomed that 
same proletarian gloating In Che stands to starvation or enslavement by his 
“Inferiors" just a short time later 

I consider it arrogance, verging on paranoia, for a person to believe that he 
can escape the natural consequences of his own, and his fellows 
degeneration. Qf course, degeneration of social systems and even individuals 
is usually so gradual that It goes unnoticed by ila victims. 

For Instance, If you see a person often for ten years, you notice little real 
change. But at a reunion you see those old friends and relatives as falling 
apart. They see you as being Over the hill, too. The same applies to a modern 
city you haven't seen In ten years. It Is dirtier, more s moggy, the people 
shabbier and more funny looking. Degeneration, so apparent to the long 
absent observer, Is hardly noticed by the subjects who are so much lass than 
they had been. 

Aside from people simply growing older or cities getting shabbier and more 
run down, with more losers filtering In through failure to cope, stable, 
industrious people also degenerate. A workman, once proud of his skill, no 
longer looks lor better opportunities when his workmanship isn't appreciated. 
Instead, he works less, depending on his union to answer for his increasing 
sloth. 

Re Is less able than he was and he gradually becomes so dependent on 
others to arbllrate for him that his own efforts on the Job become Increasingly 
less important. When h Is company goes bankrupt due to his union's emphasis 
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Popular Mechanics 1914 

To Explode Powdtr with Electricity 
A 1-in. hole was bored in the center 

of 3 . 2-in. square block. Two finishing- 

nails were driven 
in, as shown in 
the sketch. 
These were con- 
nected to rermi- 
nals of an induc- 
tion coil. After 
every tiling Was 
ready the pow- 
der was poured 
in tiie hole and a 
board weighted with FOCks placed Over 
the block. When the button is pressed 
or the circuit dosed in some other way 
the discharge occurs. The distance 
between the nail points — which must 
be bright and clean — should be just 
enough to give a good, fat spark. — 

Popular Mechanics 1913 

How to Make a Toy Steam Engine 

A tay engine ran be easily made from 
old implements which can be found in 
nearly every house. 



The cylinder A, Fig, 1, is an old 
bicycle pump, cut in ball. The steam 
chest D, is part of the piston tube of 
the same pump, the other parts being 
used for the hearing B, and the crank 
bearing C- The flywheel Q can he any 
anaJl-sized iroti wheel; either art old 
sewing-machine wheel, pulley wheel, 
or anything available. We used a 
wheei from an old high chair for our 
engine. If the bore in the wheel Is too 
large for the shaft, it may be bushed 
with a piece of hard wood. The shaft 
is made of heavy steel wire, the size 
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on pay raises and benefits over production, he goes on welfare. He has gonB 
Prom a skilled worker to a parasite with no fee lings of inadaquacy. 

The gradualism by which ha reached this sorry slate has blinded him to his 
downward progress. Psychologically, ha can be quite stable and even 
intelligent, in fact, the stable and the intslligenl are In many ways less weM 
equipped than the "neurotic doom-shout era” most such people consider 
Survivalists to ba P 

A few years ago, a Boeing plant lost a big government contract. Hundreds of 
well-to-do. highly skilled workers in engineering. and aver management ware 
laid off. They had sumptlous homes, several cars each and had previously 
been Insulated against soclo-economfc difficulties through their positions. 
They were so secure many ol them didn’t even feel the need for bank accounts. 
Everything they earned want to pay for their lifestyles of frivolity and 
conspicuous consumption. 

They ware the most shocked of all to go on welfare and even accept food 
baskets from private donations. These were the intelligent ones. These were 
the stable and productive, guaranteed security by the society they served, 

t said they were stable and intelligent. Yet, they were more vulnerable than 
mosl welfare recipients, for they considered them solves an important part of 
the Establishment it could not do without. But whan their little world 
temporarily crashed they didn't have the survival potential of a scrounging 
wtno. 

Consider also, the over-forty executives laid off from thousands of firms 
either bankrupt or seeking younger men with fresh ideas. Oh f how I hay seek 
work befiltiny their skills! And how they lament the present lack of recognition 
they so long considered their due. 

So intelligence and competence on behalf of a crumbling Establishment Is a 
curse rather than a blessing . All it did was to insulate them from reality. 

The Establishment’s presently favored are no more, and often less, able to 
cope wlih adversity than losers used to the demeaning aspects of Welfareism, 
in point of fact, the educated specialists, the elite ol the Establishment, are 

doomed more surely than are their own domestic servants. 

Another factor overlooked by non -Survivalists Is that the more complex a 
c I vl illation becomes, the less able its members are to apply their Intelligence 
and training to survival situations. Also, the person who specializes in a 
narrow field loses his ability to seethe whole picture, on the job and off. 

An example might be a bflliant researcher in a ceramics factory working on 
some narrow specialty. In another department a relatively mindless drudge 
walches for cracks in an unending train of ceramic pieces passing before him 
on (ho inspection line. Each feels secure. Yet, each is equally a minor part of 
their profession, equal ly restricted in their application of their skill or labor to 
the factory. 

Consider a village potter of two hundred years ago, He had a kick-wheel, 
made his own piaster molds, dug his clay from the river bank and did every 
process, from purifying the clay to firing the week’s output - 

The two above; the researcher and the cup and saucer Inspector are too 
narrow In their specialties to start over on their own. However, the village 
polter, having nothing but the bastes but a full understanding of the process 
from start to finish can begin again. The narrow specialist and the inspection 
worker would be out of the field. 

This analogy fits the average American today. He knows only bits and pieces 
ol a rather large field ol the Industry which supports him. The breakup ol that 
industry win turn the specialized genious into a functional moron. That is, his 
expert! se wi Li be u s eless and so he w 1 1 1 be n o more ab I e to ca rry on t he Ind ust ry 
than the dimwit on Ihe line. 

So when an Establishmenl falls, its dependents, whether intellectuals, 
laborers or welfare recipients are pretty surely doomed. Dependency applies 
just the same to Ihe corporation brain as to Ihe welfare recipient. 

Survivalists ihroughom the ages have heen largely Independent of their 
respective Establishments. The small farmer, the blacksmith, the carpenter. 
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and a central pipe with its upper opening 
above the top of t he out er tl emc. 

At night, cold air pours down the central 
pipe and circulates through the core as 
shown jn the diagram. 13 y morning [he 
whole inner mass is so thoroughly chilled 
that it will maintain its reduced tempera- 
ture for a good pan of the day. The well 
is now ready to fund Eon, 
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Warm, moist outduor air enters the 
central chamber as ihe daytime tempera- 
ture rises, through [he upper duets in the 
outer -wait, It immediately strikes the 
chilled to™, which is studded with raws 
of slates to increase the cooling surface, 
The air, chilled by the canted, gives up 
its moisture upon the slates. As it cools, 
it gets heavier and descends, finally leav- 
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ing the chamber by way of the lower 
ducts, Meanwhile the moisture trickles 
from the slates and falls into a collecting 
basin at ihe bottom of ihe well- Ey this 
principEc, the inventor believes it possible 
to obtain as much as b.OOO gallons of 
water daily for every l r 000 square feet 
of condensing surface. 


Small Electric Power Plant 



IN J 7 H'U'M 6 U T ROAR'D 


r:‘U' FhFOS Tir 


i-DRtj'A' ENC-il^: 


V(X1 METER 


SR'rt -N5VOl. T 
COH POUW t' 1 V. OUN □ 
G E N € ft AT OT? 


AMMETER 


r 'ELD S-.VIT . - 


CO^T^CL 


FLVVrfhEEL 


VT OR ft 01 f'M T lVY 
, k l onT 1 1 i 


GOVERNOR! 


OuftAi i 

I 0 


jjjyu^gimimjTr. 




FI i.xiki i 
TUFSINA 


**(JlAFY 

OF TPftN5.MLS?lC>-l 


RUN BY OLD AUTO ENGINE 

By J. L. Bird 
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M ANY districts in our country art 
still without electric power 
facilities. Tt Is quite easy and 
inexpensive tn construct a de- 
pendable power plant by using an auto- 
mobile engine for the motive power. 


The chassis of a discarded or wrecked 
car h stripped of all equipment except the 
engine and radiator, serves as the mount- 
ing for the genera! ing equipment. The 
drawing below shows a Ford L, A'' engine, 
but any other type will serve equally welt. 


Support the car frame on two wooden 
horses made as shown. To reduce vibra- 
tion. build in rubber pads constructed of 
several layers of inner-lube rubber. The 
roar support should be higher than the 
front so that the generator shaft will be 
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perfectly levd. This will eliminate exces- 
sive armature end play. 

rWhase from a dealer in used electri- 
cal equipment a good j-K.W., 115-vtilt 
D.-C. compound ■■wound generator, A 
shunt machine will also serve, but the 
compound winding will give better volt- 
age regulation nn heavy toads. The cost 
of such a generator at second-hand value 
will be approximately $50. 

The builder should also purchase an 
engine speed governor, such as that used 
on Fbidsoti tractors, costing; about $14. 

Otn the rear of the engine-transmission 
housing, mount a drive pulley at least ID 
in. in diameter, 

Support the generator on hardwood 
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crof: members as indicated. It is recom- 
mended that the generator bo tilted with 
a flywheel, which will tend to maintain a 
more uniform generator speed when heavy 
electrical loads arc suddenly applied Or 
removed. An old automobile flywheel or 
the type used on cordwood saws will 
serve admirably for this purpose. 

The generator's rated speed will prob- 
ably be 1,800 k. P- m. Tho most econom- 
ical engine speed is in the neighborhood 
of from 9 CO to 1,QTO h. P. Iff, The gen- 
erator belt pulley should, therefore, be 
approximately one half the diameter of 
the drive pulley. A bolt-lightening device 
!q maintain positive belt tension is easily 
constructed, as shown. 
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The regular car gas tank should be 
mounted on supports to use gravity feed 
for the gasoline. The instrument panel 
may bo left intact in its original position. 

Engine controls may be left nearly 
unchanged. The gear shift lever should 
be bent forward to clear the generator. 
Spark control may be had by mounting 
a small lever on the engine head. The 
governor will operate the throttle. Elec- 
tric starting may still be used and may 
even be arranged fetr remote control, 

A control panel containing an ammeter, 
s voltmeter, field rheostat, field switch, 
and lino switch is shown on the sketch. 
The meters are not absolutely essential, 
but serve to check output and voltage. 


Solar Power of the Past 


In CENTURY MAGAZINE, Dec. I8$4, 
I found these excerpt from an article on 
astronomy . Harnessing the sun's energy is 
an idea known by the ancients. The 
mirrors of Archimedes burned the Roman 

fleet at Syracuse about BtfD B.C. For other 
exam plea see page IT, Vol. 1 of THE 
SURVIVOR- (Burning glass. Burning mir- 
ror and Polyzonal lens.} 

In this article you will see that the 
parabolic mirror was not only as sophisti- 
cated as modern mirrors, but a demon- 
spa tor model was actually harnessed to 
run a printing press. The writer, S.F. 
E^ngley, admitted that such sun engines 
were not economical at that time, but he 
predicted a time in the future would come 
when coal would be exhausted and solar 
engines would be the thing. He gavo 
England 300 years of coal, although, at the 
present rate of use, it w[ll not last nearly 
that long. Also, ho was apparently ignor- 
ant of the fact that the projected abund- 
ance of coal is misleading, since however 
much there actually is, the deeper one has 
io dig for It, the more expensive it 
becomes. Consequently, if England and 
the rest of the world had 1000 years 
supply of coal, it will soon be so hard to get 
at and so expensive that 950 years supply 
might just Ss well be on the- rrtOOn. 

An interesting thing in the article Is 
LhilL La ugly sou mud to have no knowledge 
of petroleum, which, with the internal 
combustion engine, replaced the majority 
of coal use- Had he known of petroleum 
and the projected amounts of it, he might 
have given the world a fi00 years supply of 
available energy. He obviously knew more 
about the suit and solar power than he 
knew of economies, population growth and 
its consequent drain of fossil fuel. 

See also Burning-glass, 
Burning -mirror and 
Polyzonal Lens on 


pages 4 04 -40 5 of Survi- 
vor Vol * 1 

THE &UN h S ENERGY 
by S.P. Langley 

. One certain thing is i his— that we 
cannot by any contrivance raise the tempera- 
ture in the focus Of any tens or mirror beyond 
rha: of its source (practically wc cannot do 
even so much); we cannot, for instance, by 
any burning-lens make the image of a candle 
as hot as the original flame. Whatever a 
thermometer may read when the candle-heat 
is concentrated on Its bulb by a lens, it would 
read yec more if (be bulb were dipped in the 
candle- flame itself; and one obvious appli- 
cation of this fact is that, though wc cannot 
dip our thermometer in the sun, we know 
that if we could do so the temperature would 
at least be greater than any we get by the 
largest buniing-gjaai. We need have no fear 
of making the bum mg.gl ass too big; the 
temperature at i Le solar focus is afwajs and 
necessarily lower than that of the sun itself. 
For some reason no very great burning- 
lens or mirror has been constructed for a long 
time, and we have to go bach to the eight- 


eenth century to see what can be done in 
this way. The annexed figure (Fig. B) is front 
a wood-cut of the last century,, describing the 
largest buming-lcns then or since constructed 
in France, whose site and mode of use the 
drawing clearly shows, AH the heat falling on 
the great lens was concentrated On a smaller 
One, and the smaller one concentrated it in 
turn, till at the very focus we rtrr assured 
that iron, gold, and Other metals ran like 
melted butler. In England, the largest burning- 
lens on record was made about the same time 
bv on optician named Parker for the English 
Government, who designed if as a present to 
be taken by Lord- Macartney's embassy 10 
the Emperor Of China. Packer's lens was three 
fuel in diameter and very massive, being seven 
inches truck- at the center. In its focus the 
most refractory substances were fused, and 
even the diamond was reduced to vapor, so 
that the temperature of the sun's surface i9 at 
any rate higher than this. 

(What became nf the French lens shown, 
Lt would be interesting to- know. If it is still 
above ground, its fate has, been better than 
that of the English one. It is said that (be 
Emptfor of China, when be got his lens, was 
much alarmed by it, as being possibly sent 
him by the English with some covert design 
for his injury, By way of a test, a smith was 
ordered to strike it with his hammer; hut the 
hammer rebounded from the solid glass, and 
[his was taken to be conclusive evidence of 
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magic in the thing, which was immediately 
turned, and probably is still reposing under 
the soil of (he Celestial Flowery Kmnodcm.) 

tVr: have, in all that has preceded, been 
speaking of the sun's constitution and appear- 
ance, and have hardly entered on the ques- 
tion of its industrial relations to man. It must 
1>4 evident, however, (hat if we derive, as is is 
asserted we do, almost all our mechanical 
power from this solirheit^— if ourwater-w'hesl 
is driven by rivers which the sun feeds by the 
rain he sucks up for them into the clouds, if 
lh* coal is stored sun- power, anti if, as Ste- 
venson sa.ii!, it really is the sun which drives 
our engines, though at, second hand, — (here 
is an immense fund of possible mechanical 
power still coming to us from him which 
might be economically utilized. Leaving out 
of sight all our more important relations to 
him (for, as. has been already aasd, he is in a 
physical sense our creator,, and he keeps us 
alive fro or hour 10 hour), and considering- him 
only as a possibly servant to grind our com 
and spin our fla*, we find that even in this 
light there ate startling possibilities of profit 
in the study of our subject. From fOCcftt 
measures it appears I hat from every square 
yard of the earth exposed perpendicularly 10 
the itm'ft rays, in the absence of an absorbing 
Atmosphere thcie could be derived more than 
one horse-power, if the heat were all con- 
verted into this USC, and that even on such a 
little area as die island of Manhattan, or ihat 
occupied by the tit j' of Lundon. the noon- 
tide neat is enough, could it all be utilised, 
to drive all the steam-engines in the world. 
It will not be surprising, then, to hear that 
many pnctkll men arc Cuming their Atten- 
tion to this a.'* a source of power, and that, 
though it has hitherto oust more to utilize 
the power than it is worth, there is reason to 
believe that some of the greatest changes 
which civilization has Lo bring may yet be 
due to such investigations. The visitor to 
the last Paris Exposition mav remember 


in. ,s.— mj^ciiarT wlapi Ft-oiME, 


an extraordinary machine on the grounds 
of the 'Trocar!™ looking like a gigantic in- 
verted umbrella pointed sunward. This was 
the suci-inachiti e of M. Mouchot, consist, 
ing of a great paiahnlLe reflector which con- 
centrated chc hear on a bailer in the focus 
and drove a steam-engine with it, which was 
employed in turn to work a printing-press 
as our engraving shows (Fig. n). because 


(nran a fh»a\ii riii-.’-J 


these constructions have been hitherto little 
more than playthings, we ate not t-n think 
of them as useless. If toys, they are the toy* 
of the childhood of a science which is desJWd 
to grow, and in its minority lo apply this 
solar energy CO the use of all mankind. 

liven now they are beginning to pass into 
the region of practical utility, and in the form 
of the latest achievement of Me Erie-SSOCis 
ever-yOung genius ue ready for actual work 
on an economical scale. Wc present in big. 
iz his new actually working solar engine, 
which there is every reason to believe is more 
efficient than M one hot*, and probably capa- 
hlc of being used with economic*] advantage 
jii pumping water in desert regions of our Own 
country. It is pregnant with suggestion of the 
fuLme.if we consider the growing demand for 
power in the world, and the fact that its stock 
of ctoJ, though vast, ia strictly limited, in the 
sense that when it ii gone we can get abso- 
lutely no mote. The sun has been making a 
little every day for millions of years — So lillle 
and for SO long that it is as though time had 
daily dropped a single jicnny into the honk to 
our credit for untold ages, until an enormous 
fund Jiad been thus slowly accumulated in yur 
favor. We art! drawing on this fund like a 
prodigal who thinks his means endless, but 
the day will mint when our check will no 
longer he honored, and what shall we do 

then ? j 

The exhaustion of same of the coal-beds ?S 
an affair of the immediate future, by compari- 
son with the vast period of rime we have been 
speaking of The- English coal- beds, it is as- 
sent'd, will, from present indications, he quite 
■used up in about three hundred years more, 
Three hundred years ago the sun, looking 
down on the England of our forefathers, saw 
a fair land of green woods and quiet waters. 
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a land unvexed with noisier machinery than 
the spinning- wh^el. or the needles of the *' free 
□Laiilsi chat weave their threads with bones . 31 
Because of the coat which, hits been dug 
fioni its soil, he sees it now zoot-blackencd, 
furrowed with railway-cu nines, covered with 
noisy manufactories, tilled with grimy optrn- 
tries, while th( island shakes with the throb 
Of coal-dliven (urines, and its once quiet 
wit era are churned hv the wheels of steam- 
ships. Many generations of the lives of men 
have passed to make the England of Elizabeth 
into the England of Victoria, but what a mo- 
ment this time is compared with the vast 
lapse of ages during which the coal was being 
stored! What a moment in the life of the 
all-beholding Still, 1 * who in a few hundred 


years — his gift exhausted and the last fur- 
lUtce-firt our— .may send his beams through 
rents in the ivy. grown walls of deserted fac- 
tories, upon silent engines brown with eating 
rust, while the in ill-hand has gone Co other 
Lands, the rivets Hre clean again, the harburt 
show only- white sails, and England's H black 
country 11 is green once more L To America, 
too, such a time, may come, though at a 
greatly longer distance, 

Does this ad seem but the idlest fancy P 
That something like it will come t& puss sooner 
or later LS a most certain fact — aj certain 
as any process of nature — if we do not ftnd 
a new source Of power; for Of the coaL which 
has supplied ua, alter a certain time we Cab 
get no more. 


Future ages may see the seat of empire 
transferred to regions of the earth now barren 
and desolated under Intense soJax heat — coun- 
tries which, for that v«y cause, will not im- 
probably become the seat of mechanical and 
thence Of political power. Whoever finds the 
way to t it ike industrially useful the vast sun- 
power now waited on the deserts of North 
Africa or the shores of the R.«l Sea, will effect 
a greater change in men's affairs than any 
conqutrtSr in history has done; for he will 
once more people those waste places with 
the life that swarmed there in the best days 
of Carthage and of old Egypt, but under 
another civilization, where man no longer 
shall worship the sun as a god, but shall 
have [eameu to make it his servant, 
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By L. G. HEIMPEL 

(Popular SciudCe 193-3 ^ 


cut-out MUST 
M OCOUHPFO 
Tb MiMT 


^piping 


ship in the propeller. 

The generator may be one 
from a modcl-T Ford, a 
Chevrolet, Overland 4. or 
any light rar made during 

the last ten years. It must be in 
good condition, and the cut-out 
and ammeter will be needed. The 
brackets or supports which hold 
[he propeller shaft are of fiat iron 
and can be made by any black- 
smith, The bearings may be of 
wood, if desired,, though care is 
necessary to make cer- 
tain of good alignment 

-| j-ij ^i.%- WILTS 

„ - stops 


It AaMY thousands of farm folk are 

still dependent upon battery- sets for their | | ■ 

radio programs. To them the charging of 

storage batteries is still the greatest bug’ two-bladed wind wheel or 

bear of the battery set. This homemade rotor vvhich is really a pro- 

wind-driven charger is an economical so- peller of the airplane type, 

Imion of their problem 1 indeed, it is rie- through a 3-to-l ratio gear 

signed to lake care of not only the bat- drive. This, is necessary to 

tcry of a single set huL the batteries of a insure correc-t generator 

whole neighborhood. The farm boy who speceb. The plant is designed 

makes one of these in. a community not to produce a sufficiently high 

served by highTine power can earn the voltage to dose the cut-out 

cost of I he pUn.t and oitra spending points of the generator in o 
money in a snort time. wind of 10 miles an hour, 

The plant consists of a fi-voll auto- though this will depend 

mobile generator mounted on a turntabje somewhat on the condition 

on a mast of piping as shewn in the draw- 0 f the generator and the 
ings. The generator is drivien by n 6-ft. perfection of the wGrkman- 


4. prepcHcr 

; ff. jmi- 
Irri* wslr* Id. 
■tidiiifrccncjci 
j ruih ; C. B, 

5, etdd-vei Eor 
vine bar; f 
and (?. fnjt* 


PIHN* 


Th.c i«r,4 ill 114 «mhlr ijra-wing, j, fewt vjtw ai llit (fin- 
er* tor njpp&rt. «.al* (st v*u* and iiirntab-Ls. TEit 

v|qi r*n b< tfl Cull o-n, f nth ij-l'. oy half ima fh« wind 
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in tuning the holes for 
the shaft and in mount- 
ing the hearings on the 
suppoi t s , otherwise 
there will be loo much 
friction, Hard maple or 
birch blocks are best 
for wooden bearings, 
and after they ere made 
they should be boiled 
in linseed oil. A piett of %-in, 
cold-rolled stee! shafting is about 
right for the propeller, hut other 
siwi will do equally well. 
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The generator is driven by the cam- 
shaft gear of the automobile engine, which 
is mounted on the propeller shaft and 
meshes with the regular generator drive 
gear on. the generator shaft. The cam gear 
will have to be fitted to the end' of the 
propeller shaft in a machine shop, though 
this, is a simple operation. With a I title 
ingenuity a sheet metal cover can be 
made to protect the gears and to provide 
an oil hath For them. However, the writer 
knows of several outfits which have been 
running dry for several months, yet the 
gears show little wear. 

The turntable is mounted on a 14«- 
pipe Flange into which is threaded a piece 
of 1-in. piping about 1$ in, Long. The in- 
ner mast is slipped into (he mainmasl, 
which con&ists of I ^-irt. piping. The 
length of this mast depends on the nature 
of the building 

or derrick, on which the outfit is to be 
mounted, but the design shown may be used 
under almost any conditions. 

The requi rements , of wtuw, will vary so nie- 
whal with the circumstances under which the 
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plant must operate, There may be Some dii- 
jtrcnccs between llm generator cm ployed, for 
ejiamplc, ;uh 3 that used in the plant described, 
which is from a model-T Ford. The distance 
between the generator and the battery should 
toever be more than 50 ft- D 



How ih.4 Midi* arc marked cut and Ihif-ti. 
Thfc flat. iiirFacei face fn-rward into th< wind. 



How the a I tpl a nr lypo j>rafnLt*f I* (*■>*>< tar biliDC-r, 
A nail ■( rffivan imv lk« e*n«r h$]t on each aide, and 
the 5 b r#!t *tt two Ittel fqutm. whEcli J-erve ai parallel! 



Solar heating 
from 

beer cans ? 


ALBUQUERQUE, N.M . 
fAP> — A computer analyst 
at KirUand Air Force Base 
here is recycling beer cans 
into a solar energy heating 
system. 

11 Based on my ex- 
periments" Nat Martz says. 
l T believe the beer can ap- 
proach Is the most 
economical method available 
to me. II will make it possible 
to eventually heat my entire 
house.” 


Martz, who works for the 
Air Force Systems Com- 
mand's Weapons Laboratory 
at the air base T has spent 
evenings and weekends for 
the Last two years designing, 
building and testing a 
prototype system . 

It consists ot a solar 
collector (Hied with 400 beer 
can halves and connected to 
an insulated bin of gravel, 
where the sun's heat is stored. 

He cut the aluminum cans 
with a band saw and Installed 
the hal ves with the open ends 
facing the sun in a glass- 
covered wooden box 7 feet 
long and 3 feet wide. 

There is an open space 
between the cans and the 
glass. Heated air Is drawn 
from there with a (an and 
forced into a £by 4-by 6-foot 
concrete-block bin filled with 


gravel. 

Martz plans to Install 10 or 
more similar solar collectors 
on the south side of his 
sevenroom house’s pitched 
roof and build a gravel bin 10 
times larger than me present 
one against an east wall. 

H T, believe I will reduce my 
heating bill 75 percent by 
using the sun instead of 
natural gas," says Martz. 
who has collected 3,000 ad- 
ditional cans for the project, 
total cost of which he 
estimates will be about $£,500 

* H When the system Is 
finished by next winter, air 
will be blown over the gravel 
to bring the stored heat from 
the bln into the house,” he 
explains. “I plan to build a 
microprocessor computer to 
automatically control flow,” 
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WORLD’S FIRST 


Steam-Driven Airplane 



iPupltlar Science 1933) 


Successful Flights with 
Long-Sought Craft Crown 
Mawy Similar Attempts by 
Early Aviation Engineers 


O VER the Oakland, Calif., Airport, a few days ago, 
a silent plane slanted across the skjr trailing a 
thin ribbon of white Vapor. Spectators heard the 
pilot shout a greeting from the air. They saw him 
flash past, skimming the ground at a hundred miles an 
hour r fhey watched him bank into a turn, slide to a land- 
ingj ajtd, with (he propeller spinning backward, roll to a 
stop in less than a hundred feel, They had seen, for the 
first time in history,, a man fly on wings powered by steam! 

Two brothers, George and William Besler, the former 
a geologist thirty-one years old. and the latter a jjnechanical 
engineer, two years younger, have achieved the dream of 


FitzGerald 



Maxim, Langley, and Other pioneers of 
flight Through their work, the Gleam-driv- 
en airplane, long talked about, long 
planned, has become a reality. 

This spectacular development in the 
field of aeronautics is the result of three 
years of secret experiment. The inventors 
began their work in !U30, in a machine 
shop at Emeryville, Calif- A Few weeks 
ago, they brought the product of their re- 
searches, a l&D-pound engine developing 
150 horsepower, to the Oakland Airport 
and installed it at the ruse of a conven- 
tional Travel Air biplane, 

This blue machine, with William B tiler < «cov1‘ps } I 

aL the controls, aped down the runway WAriPrpoiVi ' 

and climbed into the air without a sound uMDStraM 

except the low whine of the propeller and 
the hum of wind through the wires. Swing- 
ing back over the field at 200 feet, the pilot shouted *TIclLot" 
and heard the answering calls from spectators below. Conversa- 
tion in the emit, the two inventors told me whan I interviewed 
them a few hours after their historic demonstrations, was as 
easy as conversation in an open automobile. 

Three times, the blue plane biased a steam trail Into- the air, 
taking off, lauding, circling about, remaining aloFt for five min- 
utes at a time. TbetOrtitant,, wearing vibration -of the; gas engine 
was gone' the smooth push and puli of steam power had sup- 
planted it. . Each time, as the machine swooped down and *he 
wheels touched, E ester pulled back a small lever at the side oF 
the cockpit and tlie steam engine at the nose oF the ship instant- 
ly raced in reverse, whirling the propeller backward to act as 
a powerful brake and reduce the landing run to a minimum. 

This method of slowing down, possible only with steam power 
plants, applies the braking effect above the center of gravity 
and thus prevents nosing over in a quick stop. When wheel 
brakes are jammed on suddenly, a plane noses over or iomer- 
sauhs in & ground crash, Coming in at fifty mites an hour, the 
Rosters told me, the new steam plane can sit down and come 
to a stop in a field hardly a hundred feet square, 
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The engine is n two cylinder, compound, double-acting, V- 
typo power plant. Its high-pressure cylinder has a three-inch 
bore and a three-inch stroke; its low-pressure cylinder has live 
and a [(uartcr-jnch bore and a three-inch stroke. 

Just ) behind, the engine, the inventors showed me the barret- 
shaped metal boiler which, with its super-tEcEcnt burner, ex- 
plains why tliey_ have succeeded where Others have failed in 
attempting to drive planes with a steam engine. 

Using vaporized fuel oil, the patented burner releases m 
much as -J ,000,000 British thermal units per cubic foot of fire- 
box space. This, they told me, is far in excess of anything 
hitherto attained. An electric blower drives this tremendous heat 
down among the flat spirals of a single 500-Foot pipe coiled 
within the boiler. Three-eighths of an inch thick, inside measure- 
ment, at i he bottom, the pipe gradually increases in siae until 
it has an inside diameter of five-eighths of an inch at the top. 
I he water supply to the coiled pipe is thermostatically con- 
trolled to keep the temperature constant regardless O'/ pleasure. 

U NDER the fuselage nose is the condenser which looks 
like an ordinary radiator fur a water-cooled motor and 
which ts said to recover more than mnety percent ot the water 
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from the use d steam, By using n steam-feed water-pump, the 
inventors employ the exhaust vapor io pre-heat the feed water 
entering the boiler and thus decrease the time required to 
build up pressure within the Coils, 

The operation of the power pljmt, once 
Et is started, is practically automatic. At 
the start of a flight, William B ester climbs 
into the cockpit and flips over a smalt 
switch. Instancy the electric blower goes 
into action, driving air mired with oil 
spray through the burner. Here, an elec* 
trie spark ignites the mixture and sends 
a blowtorch of flame roaring downward 
around the coils of pipe. A few minutes 
later, steam pressure is high enough for 
the talc-off. All the pilot has to do, from 
then on, i? to operate the throttle and re- 
verse lever. 

At SQG degrees F, s the Steam pressure 
huilt up Within the coils reaches 1,500 
pounds. With a J, ZOO-pound pressure, (he 


Here I ■ Wilijim Boiler prepjrLar 
ppwdj plant (or tr»t rdn la arorfcahap. 
Al l«F(. 1b« ialaitar of th.E bailer «■■- 
(0 I how coded f|p-c nmd L n 
ptruiituif altars 


This i* the tr.jine. 
dwliflej *nd b-Jilt 
by itiE Beiltca. Thai 
pvwtra ■ hr iLtjrn. 
driMts pLarif, it hat 
met successfully t'l 
trail iV I ral 3 . in I ht a Lr 

engine wit! deliver lit) horsepower, whirl- 
ing the propeller at 1,625 revolutions a 
minute. Tests have shown that ten eal- 
Ions of water is sufficient for a flight of 
400 miles. By increasing the size and effi- 
ciency of the condenser, the experimenters 
told rno, they believo they can make this 
amount of water last indefinitely, 

As news of their sensational flights 
flashed to aU parts of the country, eager 
interest Was aroused among aeronautical 
authorities. The prospect, of steam planes 
on the skyways opens up fascinating pos- 
sibilities. 

Burning fuel oil so non-eiptosive that 
it merely smolders if struck by the flame 
of a blowtorch, the new power plant elim- 
inates the menace of Are. In addition, the Bcslcre told me 
enough fuel oil lor a hundred-mile trip can be bought for 
forty cents. 

Because, above a thousand feet, steam-driven planes would 
be 05 silent as soaring birds, they would have particular value 
rn military work, Noiseless war planes have long been sought. 
But muffling gasoline engines reduces tbeir power to such an 
extent that the plan is impractical. The new power plant, silent 
by nature, would permit longdistance raids above the clouds 
by ghost ships giving off no telltale drone of motors to warn 
the enemy or to aid i» directing anti-aircraft fire. 

Xyf GST spectacular of all are the possibilities' of steam on 
AT A the airways of the stratosphere. In the thin atmosphere 
of this region, ten mtles or more above the surface of the 
earth, experts agree, the highspeed transport ships of the fu- 
ture will fly. Here there arc no clouds, no storms, and the 
steady trade winds of the upper blue will increase the speed 
Of long distance passenger, mail, and freight machines. 

Already, here and abroad, stratosphere ships, with pressure 
cabins and variable-pitch propellers, have been designed and 
are under construction. Test hops have been made in such high- 
flying experimental Ciaft in France and Germany, The chief 
stumbling block at present is the gasoline motor, It steadily 
loses power as it ascends. Climb to SG^OOO feet and a motor that 
delivers J 50 horsepower at sea level will retain, only half its 
power. Spiral on up to 30*000 feet and your engine will have 
but LhrcMMenS hs of Its sea-level horespower. And you are then 
only half way to the stratosphere \ 

Sow consider the steam engine. It loses no 
power at all with altitude and &aini in c$- 
citncy ike JtifMtr it £ ottl Thiais because the 
pressure on the eihaiist ii tea in thin air than 
at sea level. Thus the perfection of the flying 
steam engine is a vital step toward conquering 
line stratosphere. 


Superi: tiar*; em, driving a blast of air into 
the carburetor to make up Ear r he reduced 
pressure in rarefied atmospheres, help these 
gasoline motors. They nnr heavy, however, 
adding to the weight of the plane, and they 
never completely prevent loss of power at 
his In altitude*. 
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Thii plesune wji ivii lLc vetien, Jnr llie Aral time in th-E wjtIS'i hill-eer, 
i itf anvil riven jilare au-cce iifully ' 1 h * min ie il'.e eunlrnJt 


STEAM TURBINE TO RUN NEW AIRPLANE 

Popular Science Decetnber 19 31 


Cj|i(. 11. Q, Si i ■: la.-n i! i o.n 
wii I', j, kicds I cC h.L j at tit lu- 
ll riven 1 1 r p I i=v; nowL ting 
built, at Cleveland. At 
right., note turblnea b e- 
hind the pee pi Men 


^ lag us of a 2,500'Jiorscpower 

bpa.'^'i’C^ sLcdiht-drivTh Jiltlht won III be 
the: enormous load Lif passengers 
or freight lK.it it could curry. 
^ ; . ' Absence of n iiLsc, vLbral ion. ii in! 

lire hazard are others. Sileam. 
nj^jj he.it from the turbines may lx: 
used to make [he pussi-timT 
ealiin m -i! Me wmLi-r. 
I’.ir from a dreamer is (in: di- 
h^H signer of I In: locum l>!ivu 

i ' ?f*T — C”.' 1 1 >l - Unl-lrii L. KndviirdsiiLi, 

U.S.M., lutired. He has served 
as elifof upgitu.Tr of the Navri! 
Aircraft ["actury anil as lieatl of 
rite De.doi Ur.ind] of the Naval 
Bureau el Aeronautics. He designed tile 
Navy’ii famous NC Sunshines Lliat Ofossi'it 
ill.: All. ml it in IV SO, [ uloL sng lhic of ilium 
on I he [light himself. Ah technical n Ltv'i kl* r 
to Lhe Cleveland concern, he convinced its 
niiiii.il s Mi at a practical steam airplane 
cnuld firiT,v lie built. To T'n^ni.AR SciB.vrn: 
Month [,y Ue ll;is nivutiluil some ul" lln- 
st liking details uL I lie Cruft, now p reject eit. 
UuLwardly l he steam airplane ne veals little 
of its ur usual cmssL ruction, ks. iinoi art 
iwitturncd for iho nirvsL part afLgr prcscnl- 
i lay idane.H. 13 uL nil hi n I lie fuselafiC is a 
boiler where the steam is genera Led. The 
fuel will not be shovelfuls of coal, surli as 
popular imagination inijtht connect with a 
steam [lower plant, but oil of il cheap and 
economical itratfe, Sfteaill front the boiler 
will run two Hell ■speed Lurhines on the 
wings, Jiiiu behind each prime' llur. and will 
Lhen pmss through Condensers between the 
turbines anil the fuselage, Since the re- 
covered water is used over again, nn]y 
thirty-eight go Hurts are required. Oil and 
water are supplied to the hoilur .Tuiumnij- 
eallyi no “aerial fireman 1 ' is needed, Thu 
pilot rdnsrols ihe plane's gpwtJ simply hy 
fi]nj rating one throttle for each turbine. 


Realm ng ihrse tart*, inventors in vinous 
parts of the world Imv* h«n working toward 
the goal achieved by the Etdcr brotheri. fit 
Akron, Ohio, last f*P, * local inventor, Harold 
C. Jobraon, tnonueuxd the comptction of a 
steam tUgtp* with two opposed Cylinders, 
weighing, complete with Duller; only 14* 
pounds. 

Some months earlier, it became known that 
the Clftal Lakes Aircraft Company, at Cleve- 
land, Ohio, was working upon ®ri experimental 
F,t C aio -driven biplane. Recent dispatches fidm 
France reported that a Paris mechanic had 
perfected a. light steun power plant for air- 
planes. Another neWi Item, coming from 
Sweden, told of steaErt-turbi&e engineers who 
ate working on a new-type turbine lor air- 
craft use. while a third, from Italy, earned the 
infcumatcon tha t G. A. RaSadli, an aeronauti- 
cal engineer; had anAouuccd a steam enftloe: for 
stratospicre machines. 

But it was the two California inventors, 
carrying on their secret irseanchen, who first 
achieved the long-sought goal of atma. driven 
Sight. 

Evrr since Henri Giffard, in 1SSJ, tiavigated 
the air in the worlds first dirigible, creeping 
along near the outskirts of Paris at seven miles 
an hour propelled by a clumsy three-hone- 

C Wcr steam engine weighing 402 pounds, them 
vr bet n proponents of steam power for air- 
craft. 

Many of the pioneers of flight, before the 
perfection, of the gas engine, sought to fly by 
steam. In 1&04, Sir Hiram Maxim, the English 
invent or, spent S^'XJ.QW building a gigantic 
multiplane weighing 8 fXQ pounds and having 
a wing ana of almost 4jOT0K3Uar* feet- Driven 
by a JOJ honepower steam engine and two 
eighteen- f oot propeller*, the giant ere Ft reached 
thirty-si t miles an hour on special [recks built 
lo hold it down during th 5 preliminary tests, 
I[* lift at this Speed was so great that it Lore 
loose from the tracks, clashed over on cute side h 
and demolished itself. 

Two year* later, Samuel Pietpont Langley, 
secretary of Smithsonian Institution, tAaJ]- 
iugtan, P, C„ saw hit liatetn-fnat model fly 
for half * milt above the Potomac River pro- 
pelled by a miniature, seven-pound steam en- 


ItuiiNb the- clpwtl dwrs of a pne-stoty 
brick building ,U Clcvdantl, Ohio, plans 
kvc just iurvri, cumplctcd fur cm liinaziiij; 
2,5DCt-lior*i;]Kiv.L'r airplane Ln Iiu e I riven tjy 
slcam. vU this writing its, construction was 
nbout lu buRin. No fuituful prujccL is this, 
fur it is. sj->(inscj.n-f! by nnu ci-E the country's 
Jt-;uJui[j makers uT .linruft. Nuvy oSlicinls 
inlerusltci m tist tdaiic’i military pyHsiLnls- 
iio5 will t.tke charge of ibc first ttsts when 
31 it COrtLEllelnd snon. This m.irks, ilu.: tirst 
Serious at tempt to tljjpiy sLcnm ]>nwcr to -t 
]iJ.:ine since bum ucl .I'ierpouL Lunacy's ill- 
f nt.cd "acrodroniL- ' duve into thu roiomac 
River in, I<X>3. When the usiTe liability of 
Jtc.lm (lower jibrnts doomed early niqrbni'S 

in fni lyre, inven tors EumetltuirUeinal eun]- 
IjUHLieri enuinoH Let drive their llying ma- 
chines. Modern light woighL a lloV S , u n k n mvn 
in Langley's Lime, have wadi: passible g 
radie.ll new ty^ic af steam lurlnnu not IhjO 
heavy fur n plane, according Lo cngEnt-cts 
of the Great Laki-s Aireruft Corporation. 
tvKohre building the blest craft, They have 
liiph 1 io[]ls Lh.it reltifn Lo ste.im jjower may 
lend Loa revolution in airplane flesrjpl, bol h 
for mi I It [try Ji rplunes and hu^e c ommercia E 
transyort planes- Chief among the ativ.in- 


giot, developing one and one-half horsepower. 
The full-sired t-aodem monoplane which Lang- 
ley patterned after this mudet In 1GQ3 and 
which was broken in launching, tarried a g^o- 
tme meter instead of a iteam power pLiot, 
Alter 19<U and the tUCcru of the Wright 
Brotherav steam power for airtreR wit prac- 
tically lost sight of, Gasoline engine* made 
jurh rapid ad vance in Li^ht ness and retiabUity 
that they came into universal use in aviation. 


Recently, however, the advantages ot steam 
power have again bceo altractinj an increasing 
amount of attention. 

With the fust experimental machine already 
climbing lot a the air at Oakland, steam baa, at 
last, been harnessed to work in the sky. Ex- 
perts. are watching the progress of the invent- 
ors with the keenest i merest . 'Their machine is 
a definite step toward the huge, winged Meam- 
ers of the tky visioned by Jjignreiii of flight. 
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THE WOODSTOVE — A BIG STEP 
TOWARD SELF SUFFICIENCY 

By Jim and Stephan lb Wn tiers 


modern woodstove that you should 
consider. There are a lot of good ones on 
the market now. Just glance through a 
copy of THE MOTHER EARTH NEWS 
and you'll see several. FISHER, 
TIMBERLINE, JOTUL, GIBRALTER, 


II was probably the soldeat week of last 
winter, I mean it was COLD. Without any 
advance warning, all the electricty in the 
area want out. In a matter of hours the 
happy young suburbanites in their nice 
new homes were hurting- Do you Know 
what it's like to wrap your baby in SO 
many blankets he looks like an Eskimo but 
his little face is still grey with cold? Our 
friends found out how vulnerable they 
were. Those who didn't have electric heal 
had furnaces that were tired by electricity 
and/or depended on electric fans to blow 
the heat into the house. 

A few tried to make do with their 
fireplaces, The whole family crowded 



makes windmill generator 
WITH CAST OFF AUTO PARTS 

Popular Science Monthly. August 193b 

A NOVEL homemade windmill ^nrrsior that 
COSl less thin thTer dollars utilizes (he rear end 
and differential gears salvaged fmm m old auto. 
Twclvc-foor hi (ides are Easicned to one of Lin: 
car wheels, and <hc assembly is mounted OPl a 
rotating support on- top of an improvised (owct 
A nidecr projecting from Lbc second wheel 
keeps the blades racing into I lie wind, while art 
eighteen- foot shall Conner Led mto the differ- 
ential drives a .small generator. 



around the hearth , freeing on one side 
and roaating on the other. Supper 
consisted of burnt hotdoga and marsh- 
mallows, Bathing was out of the question, 
which the kids didn’t mind too much. So 
was. washing the diahes. And I could go on 
describing the hardships and incon- 
veniences our friends went through 
during that power failure, but let's don’t 
do that. Ask yourself seriously: "'How bad 
would it be on my family and me if ail the 
electricity went off for a day or two during 
the winter?" 

The next question of course is, what can 
I do about it? My suggestion is that you 
get a woodstove just as soon as you can* 
By woodstove. I do not mean a wwd-buro- 
ing range. The wood-burning ranges are 
pot the answer, hut a modern woodstove 
such as a Fisher, Jotul, Timber line, Gi- 
bralter, etc, is the answer. These super- 
stoves arc 3-4 appliances in one: heater, 
cook stove, fireplace, and trash burner. 
Get a big metal dish pan and it's also a hot 
water heater I 

Last year when we were building our 
house, I made a deal with the general 
contractor. I traded my labor and 
insulated the whole house in. return for a 
simple flue {dummy!. It was one of the 
best investments 1 ever made. Then I 
worked out a deal for a good woodstove— a 
Eisher Mama Bear. Bemuse of FHA 
financing requirements and insurance 
worries, I let the contractor put in electric 
heal, but the cold winter we've been 
having this year has proved it certainty is 
not needed —our woodstove is more than 
sufficient. 

The Fisher stove is aitraciive and does 
not amoke up the house, That makes my 
wife very happy. It heats our whole house 
very nicely and uses so little wood you 
wouldn't believe it. That makes me very 
happy. It has two individual cooking 
surfaces with different temperatures and 
will cook a delicious pot of beans or StCW. 
Because of the unusual way it’s built we 
can leave the hoLi&E or go to bed knowing 
we'll still have a fire in the morning 
because it holds fire up to 24 hours. And 
here's the two best parts; I haven't cut 
any wood all, year except for a little 
kindling, I'm a carpenter and my Fisher 
does fine on the-acraps that I bring home 
from the job. Clumsy pine no less!) Second, 
my woodstove will more than pay for itself 
the first winter with the money t save on 
my heating bill. 

But of course. Fisher is not the only 


SIERRA and THE EARTH STOVE are 
just some of the better stoves. Choose one 
that has heavy steel welded (not bolted! 
construction with fire 'brick lining. 

Forget the Franklin.sE They may SEem 
like a good bet because they look less 
expensive at First. But don't forget bo 
figure on the high 'priced 3 or 10 inch flue 
pipe, and a pipe adapter, and the screen 
which is usually extra, and the big 8” or 
10" elbows which you may have to order 
special, If the wife still insists on a 
Franklin just because ah e thihks it’s 
better-looking, just remember we warned 
you. I’ve never seen a Franklin that didn't 
smoke when the doors were open. And if 
you close the door, you lose the fire-light 
which is the only good thing I know of 
about a Franklin. With the doors closed & 
Franklin is just a third-rate wood heater. 
It's never air-tight so you can't control the 
fire. It puts out less heat per pound of 
wood consumed than any of the modern 
wwdstoves, During emergency conditions 
of course, it is a Ini batter than a fireplace, 
but If you're going to be adequately 
prepared, you'd be belter off with a small 
modern woodstove than the biggest 
Franklin fireplace, 

’’Okay, Jim," you say- "You and 
Stephanie have convinced me. I'd love to 
get the utility company off my back and 
get a good woodstove, but man. I don't 
even have a chimney. What can I do?" 
Well, good chimneys are a must, 
especially with oLder-lype woodstoves and 
heaters. What you can do depends on the 
type of house you have and how ridiculous 
your local building codes are, It pays to be 
careful with VO LIT chimney arrangements, 
however. With a modern woodstove 
properly installed there Is almost no 
chance of a fire starling from inside, hut 
the best stove in the world can be 
hazardous if connected to an improper 
chimney. Good chimney design is vital for 
both safely and proper heat. I have 
connected brand new heaters to brand 
new chimneys that were so poorly 
constructed that they would not draw. 
The heater wouldn't even burn hard wood 
blocks soaked in kerosene. Yet we look 
the same heater right next door and it 
would burn big green oak logs- The 
difference was all In the chimney. 

Do a little reading about chimneys 
before you build one. You might decide to 
use one of the pre-fa bricated chimneys. 
There are good ones available now that 
are really safe and fairly inexpensive. I've 
Installed some in modular homes, and now 
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there 'is even a kit for installing them in 
double-wide trailers- Once I wcmld have 
refused to recommend any type of wood 
heat in :i mobile home, But with, the new 
improved chimney kit* and proper 
insulation they are s^fe and very 
economical, I Still don’t recommend any 
type of ''tin healer" in a mobile home, or 
really any home. Although useful and 
fair ly safe in the hands of an n Id -timer, I 
don't think novices should fool with them. 
They can be very dangerous- Besides, 
they don't last long. They burn out in one 
or two seasons, and since most Of the heat 
goes up the chimney, they quickly burn 
out connecting pipe, too. Also, they 
require much more shielding and take up 
too much room since they have to be at 
least 343" from any combustible wall or 
furniture. In contrast, my Fisher requires 
much. Less space and shielding and is 
guranteed to never burn out for as long as 
I live. 

So get a good modern woodstove. If you 
don't have a good chimney, install one of 


the quality chimney kits, or call a brick 
mason. Around here, you can have a 
simple flue run for about the same price 
you'd pay for a good high-powered rifle. 
It’s worth El, Slop and think: under any 
survival conditions my immediate needs 
are feed and water, shelter and clothing. 
Having a good woodslove set up in your 
home would provide a way to do some 
serious cooking, sterilize water by boiling, 
make your shelter liveable in cold 

weather, and dry your wet clothes in bad 
weather. And unlike your arsenal of 
defense-rifles and pistols, your woodstove 
begins to immediately pay for itself, in 
less than one year, yen should get your 
money back out of the stove, and the next 
year of use should more than pay for your 
chimney. As much as I Like my guns, I 
really can't say that about them, 

Here's one more good thought about 
Fishers, Timber lines, etc, in a post- 
collapse situation. A Fisher weighs up to 
435 pounds and a Timerline may weigh up 
to 588 pounds. If your home is ransacked 


by looter* they may take your food, your 
guns, your hand tools and so on, but it's 
doubtful that they're going to try to run 
off with your heavy wood stove. 

So there you have U— an item that 
would be indispensable under emergency 
condi Lion s that is also a great money-saver 
that you can enjoy right now. It's a good 
investment because any way you look at 
it, in practical terms of usage or just 
dollars and cents, the value of your 
woodstave will increase every year, [t will 
require very Little labor to operate: it 
won't break down or wear out- And an I 
said, it isn't the kind of thing a roving 
band of scavengers would try to rip off- 

Jf for some reason you just can't get one 
of the Supersloves, now, do try 1,o get or 
make a wood heater of some kind that has 
a surface you can cook on, A little Looking 
around during the summer should find you 
a good deal on a used one. Make some kind 
of WOOdstOVO a priority item on your List of 
survival preparations. The woodstove ia 
one big step toward self-sufficiency- 


EMERGENCY LIGHT, HEAT, ETC. 
FOR A CITY APARTMENT 

By Professor Rufus J. Firefly 


As a veteran of two city- wide hlackouts 
and Innumerable local power failures, Tve 
come to appreciate the need for auxiliary 
light, heat, and com munica tons in an 
emergeney/survlvat situation- Living in a 
New York City apartment puts me in a 
unique sit nation. In selecting equipment for 
my basic nEeds, I've tried to keep In mind 
safety, convenience, availability, and fuel 
cost- 

LIGHT: My Initial choice was a 


Coleman lantern. Since moat of their 
models operate on gasoline, I was 
reluctant to store a potentially explosive 
fuel in an apartment, I chose the Model 
201, which is fueled by kerosene. Several 
manufacturers, including Coleman, offer 
lanterns which run on bottled propane iLP 
gas). I ruled out their use because of cost 
and availability. Abo, a faulty cartridge 
could present a hazardous situation. The 
kerosene-powered Coleman works on the 


same principle as the gasoline ones. One 
pumps the lantern to pressurise the fuel, 
which in turn illuminates a silk mantle. 
The only difference with the Model 301 Is 
that the mechanism must be pre-heated 
with a bit of alcohol. This requires the 
storage of a quantity of alcohol, but the 
amount needed is so small as to almost 
negligible. Once the Model 201 gets going, 
it will burn for hours on one rifling. 
Occasionally, one must pump the lantern 
when the pressure gets low, Sparc part* 
are readily available, I keep on hand an 
eatra generator and some silk mantles, 
which takes very little space. 

The only criticism I have of the Coleman 


G ATI B AGE - F V EN ACE& 1 8S9 


Osk of the most valuable pupera Infcoly presented to 
the American, Public Health Association was that enti- 
tled “ Gorba^a-furnocefl and tho Destruction of Organic 
blatter by Fire," by S. B. KenoiDglon, M.J>. , President 
of the Minneapolis Board, of Health. Ho described the 
Forres tal garbage - crematory in usn In Milwaukee, the 
Ryder in .Pittsburgh, the Maun in Montreal and Chicago, 
anil the Bugle ILL Minn capo] La, lies Moines and C’ouey 
Inland, This latter style of furnace has just been com- 
pleted Wt Milwaukee,, and wan pnt into operation for the 
first time* during the action of Hie association, Hcalth.- 
offieer Clark of Buffalo described the garbage -crematory 
tn use in that city, and aali! that its entire running ex- 
pense* were defrayed by the lubricating oils extracted, 
atone ; so that oven if no market could be found at (amca. 
or at all, for the resultant fertilizers, they ami gist nt least 
be used as the furnace’*, fnel, mid tliAte SiS'C uonh 


FIFTY YEARS AGO, there were 131 windmill mtmrfirair- 
Hft In the United States sod £ 2 millio n windmills pmogtni 
viter ill over the Country- 

Today, then we only three windmill compules left In 
America— Dempster in Beatrice, Nib.; the Hellsr-Allw Ck, 
producers of Baker Windmills in Njtpoleoo, Ohio, and Acrmo 
tor. Ctwwtf, Ark 


Rasmussen estimates there we approximately £40ityQO wind- 
mill* still scattered across America that can be refurbished tod 
put into tup running condition , 

"Two quarts of oU and (ISO will pul most of them back 


working, 1 ' he uld. 

Business ft booming for the three windmill compute*, and 
•lies are five times what they were a few yean ago-H.OOO 
new windmills sold throughout the United Stale* Lest year 
com pared with about 300 in 1974, 

Rasmussen ■ windmill course lasts two weeks and costs 
to enroll* lot Angefes TKmea Sptdol 
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lamps is that the light is quite intense and 
glaring- I solved this by having the glebe 
sandblasted, giving a frosted effect which 
makes for h softer illumination. If yon 
decide to frost the clear globe of the Model 
SOI. leave a dime- sized patch of 
transparency in order to observe the 
initial pre-heating phase of the operation. 
Coleman also offers an amber- colored 
globe so that insects are not attracted to 
the light. A side effect of the Coleman 
lanterns is a constant hiss due to the fuel 
being under pressure. Tbia Is a minor 
point, but in a amah apartment the noise 
can be annoying. 

Later oiq I came across the line of 
Aladdin lamps. These lamps provide all 
the good points of the Coleman £01, i-e-. 
kerosene operation and mantle- produced 
light. But the Aladdin goes one better by 
eliminating the need to pressurize the 
fuel. In comparison, their light output 
is not as bright as the Coleman's, but 
these lamps were designed for indoor use. 
Their noise-free operation and warm glow 
arc indeed comforting when the whole city 
is in darkness. The only accessories 
needed for lifelong operation are a few 
extra mantles and some wicks. The 
Aladdin lamps are available in several 
styles for tabletop operation, hanging, 
wall-mounting, etc, 1 have two Aladdin 
lamps. I've also purchased a clear glass 
font so that the level of kerosene can be 
observed, although I've found that one can 
tell the amount of fuel available by simply- 
lifting the lamp and judging by weight, 
Aladdin Lamps are somewhat expensive, f 
ordered mine directly from the manu- 
facturer, Whatever the model, Aladdin 
provides a full compliment of replacement 
parts. 

I might also mention the so-called 
■"hurricane” Lanternsavsilable in hardware 
and department stores. The only light 
produced is from a broad flames the 
output being equivalent to that of* large 
candle. These are hardly the thing to 
depend upon as a sole source of 
emergency illumination, 

Concerning battery-powered lanterns; 
they tend to be a somewhat expensive 
form of lighting. Also, the special, 
heavy-duty batteries which most of them 
require are not readily available. But most 
important, batteries deteriorate in time 
and il“s all too easy to forget to keep an 
inventory of fresh ones on hand. During 
the last Big Blackout in New York City, 
most shops were closed when the lights 
went out, and the only batteries available 
ware what one had in reserve- The next 
day found opportunists peddling batteries 
on streetcorners at scalper’s prices. 1. do 
keep two flashlights on hand, my favorites 
being the heavy-duty Kel-lltes. These are 
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made of aircraft aluminum and are 
supposed to be designed for law-enforce- 
ment personnel- They can take a lot of 
abuse and can also double as truncheons 
when you are walking darkened and 
potentially dangerous streets. They corns 
in several models which use M C lh or "O' 1 
cells. For around the house, I have a few 
DumceLI B05 compacts. Thes* run on size 
"AA 1 ' batteries and are quite light and 
pocketable. Battery power ts probably the 
safest one can select. If this safety factor 
ts paramount in your choice of an 
emergency lighting arsenal, you might 
took into lithium batteries. NOTE; When 
purchasing any battery-powered equip- 
ment, try to select items whose cell size is 
compatible with what you already have on 
hand, That way, you’re not required, to 
keep an inventory of "C"', "D", ,l AA'\ 
9-volt cells, etc. 

LITHIUM BATTERIES: These cells 
are available in both “C" and H D" sizes. 
The only source of supply 1 know of is 
Mountain Safety Research (MSRJ in 
Seattle. Lithium cells have a G to 10 yea? 
shelf life and retain 96% normal capacity 
at 2G*F. (Alkaline batteries have only a 
1.5% capacity at that temperature). 
Secondly, the voltage output is constant 
for over 90% of a lithium cell's life. The 
voltage per cell is 2.7 volts, almost twice 
that of a standard battery. In practical 
use. dummy cells arc used to take up the 
space in flashlights, etc,, that standard 
voltage cells would occupy. As with all 
batteries, the practical output life in use is 
variable, depending on the type of bulb 
utilized. For example, if you use the two 
lithium cells, you'll get a total of 5,4 volts, 
Bitch being the case, you can uae bulbs 
originally intended for a four-cell 
flashlight. With a PR- lit flanged bulb, 
you'll get eight hours of constant output 
with 2.2 candlepowe?, Naturally, various 
bulbs will provide different light output 
and battery life. The drawback on lithium, 
cells is the cost. One "C" cell retails at 
$6,65 each; a “D” cell at Another 

problem is that lithium cells give off a 
minute amount of sulfur dioxide gas. 
about one milligram per day. The result 
can be the formation of a non-conductive 
film over metal contacts, so care must be 
taken if one decides to install them in 
radios, CB equipment, etc, 

HEATING: During a power loss the 
Lights go out, acid chances are that heating 
will no Longer be available, In moat 
apartment buddings, the furnace is 
electronically controlled. There are 
several catalytic healers available Oh the 
market, but again, I feel their 
shortcomings are in the fact that they use 
gasoline or a similarly dangerous fuel. 
Propane (I,P gas l heaters are also sold. 


THE SURVIVOR Vol* 3 

but their expense and potential hazards 
have been previously discussed. For heat. 

I searched lor something which would run 
on kerosene, I finally settled on an 
Aladdin “Blue Flame” heater. Operation is 
simple, with no need tn pressurize the fuel 
tank. Parts and maintenance are no 
problem, a large cotton wick being the 
only item which will eventually need 
replacement. Aladdin offers several 
models of kerosene-powered heaters with 
various heat ratings, but their most 
popular one appears to be the Blue Flame 
which will heat up to 3000 cubic feet with 
5S70-9320 BTL”s per hour. Burning lime is 
16-25 hours on a tankful of 1.3 gallons, As 
an added convenience, once can even cook 
on the top of the Blue Flame. The 
reputation of the product Es well attested 
to and appears to be well made. 

RADIO & TELEVISION: Needless to 
nay. in the event of a power emergency, 
the old Atwater Kent and the Big Eye will 
give up the ghost . It's comforting to know 
how the outside world is faring and even 
enjoy the pleasure of music during limes 
of stress. My favorite- battery powered 
transistor radios are the multiple-band 
receivers, which not only provide AM and 
FM reception, but also pull in Public 
Service broadcasts and even Bhort-Wave, 
borne of the larger models run on “D" and 
“C" cells, which can be an expensive 
proposition if your receiver requires five 
or six batteries and you use the Alkaline 
type. One unit Is the Panasonic RF-1005. 
This receiver ia powered by 4 H 'AA" 
batteries, their coat being low compared 
to other sizes. Not only does the RF-1005 
give AM and FM listening, it also receives 
VHF-Public Service transmissions so that 
one can keep tabs on what the Police and 
Fife Department are doing. 

The absolute luxury is a battery-power- 
ed television, I have a Panasonic TR--55S, 
which is 100% solid-state with a 5-inch 
diagonal screen. It'S powered by nineljt) 
”D H cells which provide up to five hours 
view lug time (Alkaline batteries will give 
up to IS hours viewing!. It's bLack and 
white, but you gel both YHF and LTHF. 
The TR-555 can also be powered by 
120 -volt AC or car/ boat battery. Several 

manufacturers have come out with 
battery-powered television sets. In time of 
national emergency, it's doubtful that 
many television stations will be trans- 
mitting, 

COOKING: As with most apartment 
dwellers. I have a gas-type range. There 
are several models of camping-type stoves 
which use gasoline or propane (LP gas) 
fuel, the most notable being the Coleman 
line. As outdoor cookers, they appear to 
be excellent. Since my Lighting and 
heating arrangements are based on 
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kerosene, I decided to choose a compatible 
cocker l finally came across a tine of 
kerosene jMwcrcd stoves. These are made 
by the Swedish firm of Optimus, which 
has provided portable stoves for several 
expeditions. They offer two models, the 
111 and 000, both having- a fuel capacity of 
7/S of a pint and a burning time of two 
hours, Both function with a pressurised 
fuel source and must be primed with a bit 
of alcohol. An odd thing about the 
Optimus, products is that essential parts 
are finely crafted, while the nanessential 
ones are a bit shoddy. Operation is easy 
and reliable. It boils water pretty -quickly. 
It’ll make soup, coffee, fry eggs, and. If 
needed, melt snow for water supplies. 
Another cooker is one manufactured by 
Mountain Safety Research (MSH). These 
atovea are designed primarily with the 
mountaineer in mind, They are compact, 
light and will run on various fuels, 
including gasoline, kerosene, alcohol, 
naptha, benzine, etc. 

WATER: [f you live in a high-rise 
building, its likely that you'll be without 


water, since auxiliary pumping (electric- 
ally operated | is needed to bring the 
supply to great heights. Fortunately, the 
hydrants Will probably be working, so the 
only difficulty is carrying quantities of 
water up to the apartment. There are 
several folding water jugs available which 
hold up to Bvo gallons each. Since they 
take little space when collapsed, it's a 
good idea to keep a few on hand- Just 
don't overdo it with a large siae: water can 
be damn heavy!! 

FUEL SHORTAGE: I prefer to store 
small quantities of kerosene in Sigg 
bottles. These seamless aluminum con- 
tainers are made in Switzerland and have 
leakproof nylon caps. They are available in 
both pint and quart sizes. As an accessory, 
Sigg offers a “filling cap.” i,e„ a cap with a 
Lube-type nozzle to make emptying easier 
and more direction ai. I’ve improved cm the 
Bigg cap by extending the pouring spout, 
with $ small length of plastic: tubing, 
CAUTION! Keep away from the look' a like 
bottles from Taiwan, They are junk! 
Another important safety factor concern- 


ing the use of kerosene and any other fuel 
indoors lS adequate ventilation l S i nee all 
of the devices previously discussed use an 
open flame of one .met or another, make 
sure that, enough air gels into the 
apartment! An open flame consumes 
oxygen. 

Suggested sources of supply 
Aladdin Industries, Inc.— Heating ft 
Lighting Division, P.0. Box 7235, 
Nashville, Tennessee 37210, 

Mountain Safely Research fMSR)— filJl 
South 96th Street, Seattle, Washington 
98108, 

The Coleman Company— Wichita, Kan 
saa &TBQ1. 

Optimus— 1^43 East Florence Avenue, 
Santa Fc Springs, California 90670- 
SafariJand* (Kel-lite flashlights!— 1911 
South Walker Avenue, Monrovia. Califor- 
nia 91010. 

♦Safariland appear? to be the exclusive 
distributer of KeL-IiteS, although I've seen 
them fur sale in camping and police supply 
stores. Safariland is s-l-o-w in processing 
orders and they extract rather high 
handling charges. 


First-Aid Kit 



PREVENTS SU F F ERING 
ON THE TRAIL 



Tilt unrollt-J Us an. J 
its cjsc. which Ls ai- 
llthtd 14 (lie- licit n 
shown JIT the idjftt 


By 

\jtimard F. \1 ernis 

f.xprri TL-aii/jmfcr/l ttttJ Mtiittt £1 t(,/f 

T HE man wise in l he ways i>f the woods 
does t, tdke chance? with hi? health 
v hen it ran be avoided. A Eittle acci- 
dent — the scratch of a thorn or the i trick of 
a fishhook — if nut attended to> may be the 
cause of very painful and even fatal ail- 
ments £lu:h US blood poisoning or gangrene, 
A drug store is npi found St every turn 
nf a woodland path, and you will look be- 
hind many trees before you find a doctor. 


Popular Science 1933 

£ti (he wise man prepares For emerge nr ie-. 
before lift hits I he Imil for the country 
beyond the edge o-s d vitiation. 

The emergency or first-aid kit Lu be tie- 
scribed was assembled by the author and has 
proved, after several years 1 experience, to 
be all that is required for minor accidents 
and common aches and pains. It is com. 
pacl, pght, and complete,, and tho hunter 
and fisherman will do well in making him- 
self one like if. 

Cenlrnis p f KiL The first step in making 
(he kit Is to assemble the following: Blunt - 
pointed scissors and sharp-painted tweeters ; 
a commercial fi od -a ir| 


kit containing mer- 
curochrVme (Or Io- 
dine), absorbent cot- 
ta n. gauze, and ad. 
hesivc ta|se; a salve 

for l.utrns of Lhc ujigcntine type; laxative pills, 
Widely pins, applicators made by winding 
cotton on round toothpicks and scrapping 
them in paper, and luothachc cum or wax. 

.1/olerflrfj. A piece of thin EcatliL't (or can- 
vas > as wdde as the tweezers arc long and 
about tl in tone; another piece of the same 
materia E 1 in wide and 13 or 20 in. long; 
a piece of leather (or canvas} somewhat 
heavier than the other and about 14 an. 
square 

77ir A' it. Plate the scissors at the lower 
end of (he Ibin piece of leather and make a 
lw>p Over them with lhc narrow strap by 
sewing the strip onto the other lean her close 
la the sides of the scissors, Lea ve about 1 in. 
between the -scissor handles, and the tweezers 
and make a loop for the tweezers, The nar- 
row strip oE leather neecE not be cut between 
each of the loops, but may be srwed to the 
backing piece' of leather. The first-aid k«L 
in il s cardboard container comes nest, fol- 
lowed by a vial of the- laxative pills, toothache 
gum, ungentine, applicators, and safety pins. 

After nil loops have been made, insert the 
articles and fold the kit- To fold it properly, 
the lower or scissors end should be folded 
up first until it is snugly over the top of the 
hrsl aid kit; then the oilier end Is Eoldcd 
Oh top o£ that. The top 
Or safety-pin end is row 
measured and cut off, leav- 
ing room enough to put a 
glove snap fastener on it.. 
Put the Lop half of a snap 
fastener on this top end, 
and after it is. in place 
mark the position of the 
lower half of the fastener 
4i nd put that on. Hi is 
completes lhc kit except 
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^*50UEtHT 


AiiMfiive 


for :l little I rimming at 
the comers as shown, 

Cdrrywig Cmt. Platt C hr 
folded kit wo a piece o-i 
paper and mark around it 
to make a pattern Hie cor- 
rect sire. After nuiikinx 
around the kit in the first 
posit iotl, turn the kit up 
on its edfie and mark 
around It apain, Eiv t . l i r t - 
that the tower bottom 
edpt js Oh (ho same line 
that it was in the first 
fttatkiiij*. Do the same to 
both ends and the top 
0tl£t, pladnf; the kit lufk in the fits! position 
and then tuminc it to the new position 
before making each tracing. To the top edge, 
which, is to be the cover, odd a length equal 
to one half (he width of the kit. On fh« 
iidepifces or md& add about MS or *A in, 
to allow for the seams. On each side at the 
Lnp, add Y\ in. so that the cover wilt project 
slightly over the sides when the case i> fin- 
ished , 

In sewing the case, the bottom of the 
end piece is sewed to the middle piece first, 
then the other end is sewed alt the way up, 
and finally It rj necessary to ko back to the 
Other end and finish that. The case mny be 


CA&dCQa&O 


rw*q 

contains svtiseptic, 
t-ipc. ii pL.rcha.scd. 
prepared at home 


riveted instead of Sewed if you so- desire, 
but it will Eland more abuse ;i sewed. 

Cot two slits in the back of the case long 
enough to accommodate the bolt and about 
1 in. apart. Pitt the top half of a glove snap 
fastener in the cover piece and the lower 
half in the Eiont, and the whole jvb is 
finished. 


COfTOri 


The bi>*, which 

C 4116 II, |f=iliic. ,1 :i J 
The ipplEeneri are 


The first step 
li to □ tie-. 
row atrip to the 
main Imfco ®F 
thin Irjtlmr in 
euefi a way it to 
J«rwi loep.1 to 
hole] x Sir varivVi 
trtltlH 

SewinK the ceir 
wiih a|J qf 
Wired ihread 
well jHJinreil at 
fr*th end* ii re- 
quired f*r this 


Tf you are expecting In Lr.^t-t in n section 
of the country (hat has. poisonous snakes, 
you should include in your kit one of the 
small, H:li snake-bite outfits Ehal are sold 
rcmly made u.p. These are obtainable: si mtrst 
drug stores In the snake Section anti can be 
jncludcd cither in the kit itself or carried 
in the case with the kit. 


A QUACK DOCTOR 
WILL BE BETTER 
THAN NO DOCTOR 

by Fred BLtello 

As most of us know, the armed forces 
train enlisted men. to perform routine 
maintenance on the troops. They mend 
broken bones, hea] gunshot wounds, and 
tan diagnose and treat most common ail- 
ment*, Since they arc not real doctors, the 
troops often refer to them fl.S "quacks." 
There is nothing derogatory by saying 
this to them. It is just using a technicality 
with respect. 

In civilian Life, it is against the taw to 
practice medicine without a license. You 
have to go to school for years On end so 
that you can have a complete knowledge 
of modern medicine, and also to justify 
your outrageous fees. 

In the near future, however, thing!? will 
be quite different. The world is rapidly 
approaehing an era of chaos, and doctors 
that are not murdered and looted by drug 
addicts will soon run mil of supplies. 
Whole regions may be uninhabitable for 
years, and you may be in an isolated area 
where no medical services are available. 

It would be a good idea, then, to collect 


not only medical supplies but as much 
knowledge as possible. One way is 
through books, Another way, such as my 
wilt is doing, la to work for a doctor for a 
while. She is presently a dental assistants 
and while she cannot perform surgery or 
other difficult operations yet, ahe does 
know at) M f the basics which most people 
are ignorant oi, Say you have a toothache 
that la driving you insane, Sure you could 
yank it out yourself, but would you risk 
complications such as a horrible infection 
or disease if there was someone around 
who knew how to treat such things? 

Yuu should also get a few uniforms such 
as nurses outfits and smocks, They will be 
great for effects as Twentieth Century 
Man will be very uneasy in his new en- 
vironment. Thu presence of a mere uni 
form will put him at case, and if you are in 
competition with another quack, this 
article would easily compel! s^ensone to 
come to you, 

Basic medicine is not difficult te learn, 
either. 1 once helped ruh a tourist trap in 
New Mexico and had to personally give 
rabies shots to the guard doga. I had a 
Veterinarian explain the procedure of 
mixing the serum and how to give the In- 
jection and found it to he quite simple. 
There was a small community cf Chicanes 
living with us, a® I went back to the Vet 
and wound up giving shots to all of their 
dogs, too. I got to play "Diktari" for a day 
and it was fun. But more important, the 


people acted as though I had performed 
jiome great feat. This is not surprising, 
because it seems that doctors in general 
arc held in reverence. True, they have the 
knowledge to heal pccple, yet many of 
them are butchers. The rate of alcoholism 
and drug addiction among doctors is very 
high, and many of them would do humani- 
ty a great service if they found some other 
work. So f can see no harm in an average, 
intelligent person setting up his own 
“practice. 

A doctor with limited experience is bet- 
ter than no doctor at all- espneiiHy with 
the uncertain life £n front of US, A license 
will not be required, and anyone entering 
the field should have no problem in com- 
fortably surviving the difficult times 
head. Perhaps then the word “quack wilt 
have a new meaning. 




MAKE MAGGOT SECRETION 
TO HEAL WOUNDS 

The work of maiitrols in healing wounds 
and combtrl injf gangrene is being taken 
over by synthetic chemistry. The tissue- 
forming substance, ul lantern which is ex- 
creted by [Cin^gois, has been produced 
art ill ti ally, and is being used to treat vari- 
ous wounds, ulcers, and gangrene. In wars 
of C lie jiast, army surgeons, have nolited 
that wounds infested with maggols, the 
larvae of the blowfly, healed mosj prompt- 
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Jy h with fewest complications and ka.Ht 
pui forma tiun, In tQiQ 1 , a surgeon de- 
veloped a mtihOL] a f treating wounds Eiy 
introducing Jive maggots, but there were 
many disadvantages to the use a f Jiving 
larvae. The new preparation is expected 
to give [he same results without (he dis- 
comforts and disadvantages. 


Nutrition remains 
a problem 


WATER* to Purify. — Put iiito 
it powdered charcoal, then filter through 
a compressed sponge and it will be- 
come perfectly swept, however impure 
previously. 

Water may be filtered and purified by 
means of a deep flowerpot with rt com- 
pressed sponge in the hole at the bottom. 
Put over the sponge an inch thick of 
pebbles, next an inch of coarse sand, 
next a layer of charcoal, and over again 
pebbles. The water will fitter pure and 
dear through the hole into another 
vessel. 


“Nutritional surveys reported in the 
U.S. and Canada within the last five 
years have demonstrated an embar- 
rassing number of people on both 
countries with measurable malnutri- 
tion of one kind or another, . * 

— Dr, Virgil Wodioka 


An Inexpensive Water Filter 

Popular Mechanics 1923 

Water can be purified ami made palat- 
able for drinking lay means of a simple 
filtering device constating of [wo large 
glass bottles of equal size, some L lining 
paper, iL glass funnel anti some powdered 
charcoal, The rack for supporting rile bot- 
tles, one above the oilier, may he nude of 
box wood in the manner indicated. Ar- 
range the cleats that support the upper 
bottle so that I lie opening Es me IS down in 
the funnel. In this way, ihe How t>f water 
from the upper bottle will be regulated by 
Hie height of the water in die funnel and 
tile apparatus will require no attention 
after starring. The 
filter is started by 
placing the empty 
bottle in the bot- 
tom of the rack 
wit h the funnel in 
place. Inside E lie 
funnel, place a 
piece of fiftcr pa- 
per, which has 
Sscen formed info 
a cone, and put in 
two or three tn- 
ble spoonfuls of 
charcoal, first 
placing a disk of 
copper mesh inside 
the paper cone to hold the charcoal, Then 
fill die upper bottle witli water to be fil- 
tered, COrk anti place it in the rack. Re- 
move the cork anti quickly insert rise neck 
of [he bottle in [Is* funnel. About I wo 
hours arc required to filler a galluri of 
iv.ilcr. 


By HANDY HAMMER 

■lHWdi N*-i bnUt 

Something's wrong with Americans 

We talk about nutmion, we read 
About nutrition, and we study about 
nutrition. 

YeE. more chan one-third of this 
nation's people suffer malnutrition in 
the form of obesity. And another 5 to 10 
per cent are victi. ~ of uiitlernutrilion. 

Malnutrition? ldernutrilion 7 A 
problem of developing nations, not the 
good, oie USA, the world's, wealthiest 
nation. 

Unfortunately, malnutrition is a prob- 
lem — our problem: ‘"Nutritional sur- 
veys reported in both the U.S. and 
Canada within the Last five years have 
demonstrated an embarrassing number 
of people in both countries with meas- 
urable malnutrition of one kind or an- 
other. particularly relating to certain 
vitamins and minerals. 3 say embar- 
rassing because we have the knowledge 
and other funds of resources necessary 
to prevent this kind of disorder, and yet 
even a conservative estimate of (he 
number of cases in the United States 
would get into the millions." said Dr. 
Virgil Wodicka, director of the Fond and 
Drug Administration's Bureau of 
Foods. 

Conservative estimates report 55 per 
cent of U S households dp nut have 
nutritionally adequate diets Other ma- 
jor nutritional surveys repeatedly re- 
veal that from 20,50 per cent of Ameri- 
cans are deficient in one or more of the 
essentia" inlcrooutrients 

The most common are deficiencies of 
vitamins A, Bl, B2. C, folic acid, iron 
and calcium — especially in children 
and older people. 


What d^es this mean^ Well, a defi- 
ciency uf vitamin Rl2 can cause ■poor 
growth. major anemias, spinal cord 
degeneration, nervous symptoms, in- 
flamed tongue, gastrointestinal tract 
discrete r*, ami disturbed metabolism of 
starches and sutjar? All (his. according 
to doctors and (he Vitamin Information 
Bureau, can be caused by a deficiency 
of just one vitamin. 

LoFs take vitamin A. Deficiency of 
this, vitamin can cause night blindness, 
eye dryness and degeneration, dry, 
coarse skin, mucous membrane impair- 
ment (inviting infection? and foully 
tooth development. 

A deficiency of vitamin Bl can cause 
retarded growth, depression, irritabili- 
ty and memory loss. A lack of vitamin C 
can cause bleeding gums, a tendency to 
bruise easily and weakness. The list of 
ailments and impairments goes on and 
on. 

The Vitamin Information Bureau at- 
tributes much of this public health prob- 
lem to a trend away from "three square 
meals" and towards pre-packaged and 
fast foods. 

Following is 3 list of the major vita- 
mins, their functions and natural food 
sources. 

Vile min A — Essential- to the develop- 
ment and maintenance of skin, teeth, 
hair, eyes, gums end various glands. 
Also involved in fat metabolism. Food 
source?: are whole milk. butler, fortified 
margarine, eggs, leafy green vegeta- 
bles and yellow vegetables, fruits and 
hver. 

Vitamin Bl — Helps liberate energy 
from food by promoting proper use of 
sugars. Necessary for proper function 
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erf heart and nervous system Food 
sources are whole gram or enriched 
bread and cereals, yeast, liver, port. 
fi$h, lean meat, poultry, milk and 
EejSumes. 

Vila min B2 — Facilitates the body's 
use of carbohydrates, proteins and fats, 
particularly to release energy to ceils 
Essential to tissue integrity. Food 
sources .arc milk, whole-grain or en- 
riched bread and cereals, liver, lean 
meal, egss &nd le^fy &reen vegetables 

Vitamin B6 — Marty important roles 
in metaboEism, in syetl hesis of proteins, 
in use oE fats and in formation of rad 
blood ceils. Food sources are lean 
meats, leafy green vegetables, whole 
grain cereals, dried yeast and bananas 

Vitamin Bl£ — Helps build vital ge- 
netic substances (nucleic andsi for ceil 
nucleus, and to form red blood cells. 
Aids functioning of nervous system 
Food sources are 3Lv er, kidney, fish , 
milk, and foods of animal origin in 
general. 

Vitamin C — Helps keep bone, teeth 


and blood vessels healthy. Important in 
form a I ion of collagen, a protein that 
helps support body structures. Main 
food source is citrus fruits Other fruits, 
tomatoes, leafy green vegetables and 
potatoes are also a source 

Vitamin D — For strong teeth and 
bones. Helps body use calcium and 
phosphorus properly. Food sources are 
vitamin D fortified milk, cod liver oil, 
egg yolk, tuna and salmon. 

Vitamin E — Helps formation and 
functioning of red blood colls, muscle 
and oLher tissues, Protects essential 
fatty acids. Food sources are vegetable 
oils, whole-grain cereals, wheat germ 
and lettuce. 

Vitamin K — Required for normal 
blood clotting. Food sources are Leafy 
green vegetables. 

Folic Acid — Assists in formation of 
proteins and genetic materials for the 
cell nucleus. Helps maintain functions 


LOOKING OUT FOR YOUR SIGHT 

By George W, Preusa 


Good eye care habits today may bo a 
major factor in avoiding "post-crash" 
eye miseries later on. After years of 
abuse, we're dismayed when they 
function improperly. 

DIET AND DISEASE 

The eye's health is dependent upon 
the individual's health. Upon arising 
have some distilled water. This helps 
the body to avoid dehydration and 
flushes out accumulated body wastes 
that would otherwise be trapped. By 
drinking several glasses of distilled 
water during the day your glands, 
kidneys, and eyes don't have to 
Compete against each other for 
moisture. Irregularity and high urine 
concentrations accelerate the aging 
process. 

To maintain and repair delicate eye 
tissue, a well-balianced diet is essential. 
Protein quality is as important as pro- 
tein quantity, otherwise vital amino- 
acids art overlooked. Fish, eggs, whole 
grains, milk, all hove their place, Fresh 
fruits and vegetables provide trace ele- 
ments and minerals that no magic 
tablet from some laboratory can begin 
to synthesize in the proper combi na- 
tions. 

Low blood sugar can contribute to 
eye diseases indirectly. The individual 
skips balanced meals, feats fatigued 
later on, and indiscriminately feasts on 
"junk -food". If you’re late for work, 
feoffee for break fast I it's easy to over- 
cat at lunchtime during their "pizza- 
buffet-specifi!". Not surprisingly, you 
foal an uplift at first, followed 45 


minutes Later by "fatigue 1 '. Not only is 
the body strained by the refined sugar, 
salt and white flour, but the sheer 
volume of food to he digested taxes the 
heart, digestive organs and body 
strength. Pathologists who have done 
autopsies on heart-related deaths often 
had patients who exhibited “blood 
sludge 1 ' symptoms in their eyes, years 
before. Interfered eye circulation was 
highest among those who skipped 
breakfast, ate little lunches and then 
had huge dinners, (One mealers), Those 
who enjoyed the beet health, never 
over-ate at any one meal, had several 
meals daily (4 or 5} and nibbled, between 
meal a on beneficial foods Like sunflower 
seeds instead of candy, 

I urge you to read: 

Dr, Josef P- Hrachovee's, KEEPING 
YOUNG & LIVING LONGER, (Loa 
Angeles. California, 9003 En Sher bourne 
Press, Inc,, 1972; 1640 So. La Cienega 
Blvd.l pages 43-124. 

If food is tainted, those who over-eat 
are more likely to get a fatal dose. Even 
innocent foods, like grapefruit juice, 
when consumed in excessive amounts, 
may upset the blood Ph or the sodium- 
potassium balance and irritate the eye. 
Unless f had a large family, I'd be wary 
of those 52-ounce large-size cans of 
grapefruit juice if I had no cool, glass 
container to store the contents. The 
temptation is to drink several glasses 
in Less than 24 hours. Grapefruit juice 
should be sipped and neutraliied by the 
mouth's saliva and enzymes. Unless the 
survivor plans verv carefully his (or 


of intestinal tract and prevent certain 
forms of anemia. Food sources are 
leafy sreen vegetables, yellow fruits 
and vegetables, yeast and meats. 

Pantothenic — A key substance in 
body's use of carbohydrates, fats and 
proteins. Also required for formation of 
certain hormones and nerve- regulating 
substances. Food sources are eggs. 
Leafy green vegetables, nuts, liver, kid- 
neys (Most foods?. 

Niacin — Present in all body tissues, 
involved in energy- producing reactions 
in cells. Aids nervous systems. Food 
sources are eggs, meal, liver, whole- 
firaln or enriched breads and cereals. 

Biotin — Involved in synthesis of fatty 
acids atid production of energy From 
glucose Essentia] to many body ctiemt- 
cal systems. A sufficient food source is 
produced in the body. Additional 
sources include Liver, kidney, eggs, 
milk. Eeafy green vegetables and 
peanuts 


her! purchases oS commercially 
packaged stored foods, the eyes will 
suffer from a high carbohydrate, low 
protein diet. Excessively salty foods 
dehydrate the body. 

A myriad of eye conditions come 
from Vitamin- A depletion. Snow, sonny 
beaches, or hours of reading all take 
their toll- That dry-itchy, sandy- 
u neon forte bte feeling is u warning. 
Adequate moisture is essential in 
homes when the foreed-hot-eir furnace 
in going. (Put out pans of water.! 
Another offender is the auto heater, 
which sends blasts of super heated dry 
air at eye level. Take water with you 
whenever you travel. Natural Vitamin 
A is preferable to the synthetic. 
McKesson's Mint Flavored God Liver 
Oil has a tolerable taste. One teaspoon 
half so hour before a meal provides 
78.2% of the U S- Recommended Daily 
Allowance of Vitamin A and 97,7% of 
the Vitamin D, Small amounts taken 
daily are better than large doses which 
may be difficult for the body to digest. 
With the prospect of inflation, nuclear 
war or more off-shore oil spills, I expect 
cod to be unobtainable in 20 years. 
When unopened it has a limited shelf 
life; read the expiration date. Once 
□pehed, store in the refrigerator. 

Before you say how terrible cod 
tastes, think about all the eye irritants 
like gasoline, pollen, dust, insecticides 
that you are exposed to daily. Before 
you rip out your roses thinking that 
you have rose fever, mow and clear all 
the weeds growing by your windows. 
Industry and government won't tell 
you about the microwave dangers, yet 
we're exposed from ovens, TV 
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transmissions, long distance phone 
systems, radar installations and. from 
TV sets. Is it so surprising' that 
cataract a are mere common now among 
younger people? The eyes are subjected 
to physical dangers, chaitiicale, heat 
(dehydration), excessive light (deple- 
tion f, radiation and man -made 
technology- The eyes need both rest, 
and at least haJf an hour of natural 
light each day. Yet we often work in 
office buildings, under fluorescent or in- 
candescent Eight, ait, for hours and then 
walk out into the night pollution. 
Ideally we should get up, move around 
for a few minutes each hour to help the 
circulation, 

Daily, steady exercise Like walking 
assists digestion and aids the eye? get 
rid of wastes. There may be value in 
resting with our feet higher than our 
head. Gently placing the palms against 
the closed eyes gives thorn comfort. 
Don’t press them- 

Avoid soaps that irritate the eyes. 
Room-temperature distilled water next 
to closed eyes may stimulate 
circulation. Improving the circulation 
to the extremities helps the eyes. Rub- 
bing the foat (every other day moet ef- 
fective) firmly with the hands can begin 
a toxin -flush that will improve 
circulation. If you wake up feeling 
exhausted or your mind wanders while 
working, are you getting enough fresh 
air? 

After cataracts, glaucoma is a major 
cause of blindness, through the loss of 
peripheral vision. Although the exact 
causes are not known, some tentative 
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observations are worth mentioning. 
Avoid smoking, tension, and have 
regular ophthalmologies] pressure- 
examinations. It tends to be hereditary 
and is often accompanied by djabetes. 
One should drink smell amounts of 
water throughout the day, rather than 
raise the osmotic pressure by drinking 
a massive volume at one sitting. One 
theory holds that drinking water impur- 
ities over the years is responsible for 
excessive eye pressure. It would be 
prudent to drink distilled water and get 
enough Vitamin C, a detoxifier 
Stockpile and rotate prescription eye 
drops. 

Tp prevent injury or accidental loss 
of sight, everyone should own a pair of 
safety glasses. After several accidents 
with supposed '’safety glass lenses" 
where they shattered into tiny 
fragments, I'd be wary of glass 
altogether. If you are myopic or have 
thick lenses, instead of going the 
contact lenses route, consider plastic 
lenses. Although they scratch easily 
and are ruined by silicon cleaners, they 
will take tremendous impacts, or falls 
and oot fly apart. The lenses will '‘pop 
out'' and can be returned to your 
frames. 

In a low- inflation economy where 
fashion ia important, plastic frames are 
o.k. r but if you want something that 
will field strip easily for repairs and 
cleaning, buy metal frame*. Get frames 
that have hinge screws tor the 
earpieces, screws that hold the lenses, 
and screws for the adjustable nose 


pieces, 16 screws in all). Get extra 

SURVIVAL DENTISTRY 

By Steven Rosen, D.D.S, 


{Editor’s Note; 10th Century technolo- 
gy may really take care of your most 
immediate needs after the crash but this 
does not apply to dentistry. Nothing but 
horror tales ccme down to us about the 
suffering attendant to old-fashioned 
dentistry. Most people preferred to let 
their teeth rot out rather than visit 
“Painless Pierre/' 

Laughing gas (nitrous oxide i was the 
most common; and not too effective 
painkiller used by dentists then. 

After the crash it will be some time 
before you can expect to visit a dentist 
with X-rays, novacai zw, highly specialized 
electronic drills and other dental 
equipment which makes modern dentistry 
relatively painless, safe, effective in 
preserving the ailing tooth or teeth and 
lasting in its application. 

Rather than facing having siting teeth 
yanked out for good by a friend with a 


rusty pair of pliers, you'd da well to get all 
the tooth care, repair, dentures, and 
anything else you might need which will 
set you up teeth wise for the next few 
years. 

Even now. I'm in the process of having 
my teeth thoroughly gone over; first 
cleaned, then X-rayed, then all the 
cavities drilled and filled. I advise you to 
do the same after you’ve read Dr. Rosen's 
article.} 

The last subject you would probably 
consider in making preparations For any 
survival attempt is your teeth. A Little 
precaution now, however, may save you 
from much misery in the future. 
Remember, unlike the physician. It is 
difficult for the dentist to perform without 
electric power and a reasonable variety of 
instruments and equipment. 

The first matter to consider is the 


screws and don't assume they- are inter- 
changeable. With metal frames, all you 
need are an extra pair of plastic lenses, 
s set of jeweler 'a screwdrivers, screws, 
some Glaz-cote for cleaning, extra 
plastic earpieces, end you'll have a pair 
of lifetime glasses, 

If you notice ’’waves” or spiderwebs 
around auto headlights, that may 
indicate glaucoma, or if after an eye 
injury a possible corneal abrasion. 
Before you have the surgeon scrape 
the nomea to the basement layer, there 
are several things you can do for that 
ftbrutoQ. 

I'd be extremely careful with steroid- 
based eye drops and use them exactly 
as the doctor proscribes. Otherwise you 
can scar the cornea and you'll have 
bothersome ’’dark spots'" that move 
across your field of vision. Another 
serious mistake that corneal-abrasion 
victims make ia to read, get into bril- 
liant sunlight or even use their eyes 
when one eye is patched. This puts 
terrible strain on the uninjured eye and 
encourages the eyes not to work 
together. If one eye is in brilliant sun- 
light and the other is in patched dark- 
ness. this creates dilution problems. 
Resting both eyes is essential. After 
tbs patch Is removed there may be 
difficulty, for awhile, in getting the 
eyes to work together again. To regen- 
erate damaged corneal tissue, proper 
diet with cod liveT oil can be the deter- 
mining factor in a swift recovery or a 
lifelong affliction. □ 


present condition of your mouth. Notice 
that I said mouth, not just teeth. Be sure 
that your teeth are free of decay and gum 
disease. Any treatment that Is advised 
should he accomplished. If no mention in 
made as the condition, of your gums, be 
sure to ask- More teeth are sacrificed to 
gum disease than to decay. See a specialist 
if you can get no firm answer from your 
present dentist. I cannot overemphasize 
this point. Once your teeth acid gums are 
well restored, it is really a simple matter 
to learn the proper methods for 
maintaining good oral hetth. An added 
benefit of maintaining good oral health Es 
that various atrcss'related problems can 
be avoided altogether, TYench mouth, 
appropriately named by foot-sold tors, is a 
prime example. The exact causE is- 
unknown, but stress is usually always 
associated with its appearance on the 
scene. Good oral hygiene will usually 
prevent it from ever happening. Believe 
me when I say it is a common occurance. 1 
see it often among those undergoing 
divorce proceedings, college students 


THE SURVIVOR Vol . 3 


959 


THE SURVIVOR Vol, 3 


cramming far exams, and executives in 
the high blood pressure category. 

Next, be sure you receive a complete 
set of X-rays- This should include H to 16 
X-rays made with the film placed inside 
the mouth. If only two or four X-rays of 
this type are made,, chances are the 
dentbl only checked for cavities. The 
added X-raya are to check the root and the 
bone surrounding the teeth. Many 
problems, such as cysts and cancers, to 
mention a few, can be found. These 
problems would remain hidden without 
such an examination until they became 
more serious. If possible, get a panoramic 
X-ray made also. This is relatively new. 
You Sit in a chair, or stand depending on 
the brand of machine used, and the X-ray 
film and X-ray beam actually revolve 
around your head. This type of X-ray 
shows both jaws from ear to ear. and part 
of the sinuses. Again, books have been 
written on the problems this type of X-ray 
can reveal. Both the complete series of 
X-rays with the film placed, in the mouth 
and the panoramic X-ray are usually made 
every three to five years. 

Last, on the subject of a good 
examination of the mouth, is a cheek of the 
soft tissues, i. e. the cheeks, tongue, roof 
of the mouth, floor of the mouth, salivary 
glands, and lymph nodes of the neck. 
iWhcn your doctor says that you have 
"swollen glands" and he or she is feeling 
your neck near the jawbone, the structure 
is really a lymph node,! This type of 
examination is designed to screen for 
cancer, but many ether problems, such as 
tuberculosis, syphilis, vitamin deficiency 
and many other problems too numerous 
to list are often found this way. Did you 
know that about of alt cancer occurs in 
the mouth? You may have to find someone 
who graduated from dental school within 
the past ten years to perform this type of 
check-up, as I don't believe older dentista 
were acquainted with these techniques 
while in school. 

Should you be forming a survival group 
and have a dentist as a member, you can 
da what other contributors and Mr. Saxon 
advise- Stockpile. Your dentist will know 
what is needed and how to properly store 
the materials. Believe- me, you will not 
appreciate the dentist until hu or her 
services are really needed. 

Ultimately, from a dental standpoint, 
survival means prevention. You need to 
learn the proper use cf and selection of the 
toothbrush, dental Toss, and plaque 
revealing agents. If you have followed 
what I have suggested, and have reached 
the atagE where ho gum disease, decay or 
related problems exist, and all X-raya are 
negative, than the responsibility is yours 
atoue- 

Next, here are Some suggestions for 


evaluating dental care. I believe the need 
for this type of information is long 
overdue. Before beginning, let me state 
that what follows Is strictly my own 
opinion. Also, by no means is my list 
complete. 

First, here are some warning signs to 
look for should anyone recommend a 
dentist. You can also u$e them to check on 
your present dental care. They are: 

1. Complaints of pain or Irritation 
Lasting even for weeks after a 1 reatment. 
Prolonged sensitivity to hot or coid foods 
which doesn't go away after the food Is 
swallowed, but may Last for minutes, is a 
good example. 

2 ■ Continual iday after day) bleeding of 
the gum arouhd a cap, bridge-work, or a 
filling when using a toothbrush or dental 
floss. Either these restorations were made 
incorrectly, or they have outlived their 
usefulness and need replacing. If you find 
bleeding around all of your teeth when 
you brush, yau probably have gum disease 
and need to have this attended to. 

3. "Caleb Ing" or tearing of dental floss 
when cleaning around a cap, brldgework, 
or a rilling. This usually will happen at the 
edge of the cap, bridgework, or filling 
which is usually below the gum line. 
Normally, these areas should feel smooth 
when flossing. 

4. Pain or other problems when biting 
or chewing after any dental treatment, 
even after denture are made. These 
problems should last no Ion gee than three 
or four days, Dentures may require 
several adjustments by the dentist to 
relieve any pain or discomfort. 

5. Caps or bridgewark an the front 
teeth which you can spot right away. You 
know they are not the real teeth. 
Normally,. you should not be able to tell 
the difference. 

6. When dental floss is passed between 
two teeth where at least one of these t&elh 
has a cap or filling, the floss should not 
simply slip through. The (loss should meet 
some resistance. Teeth are supposed to 
touch each other so that food doesn't pack 
in between them. This can lead to both 
gum disease and tooth decay. 

7. Dentures or partial dentures (those 
with metal frameworks) completed in only 
two appointments. Quality dentures 
demand that the patient be seen more 
than two Limes by the dentist. 

8. Were new dentures or partial 
dentures simply handed to the patient? 
Normally, the dentist should examine 
them in the mouth to see if any 
adjustments are needed at the time. Did 
the dentist schedule another appointment, 
at no extra coat, for a check to set if 
adjustments, are needed after the 
dentures arc allowed to “settle" in the 


mouth? This adjustment is usually made 
after the dentures have been used for 
about a week, 

9. Was an immediate denture (where 
all taotb are removed and ft denture 
placed in the mouth at the same 
appointment) made to replace the lower 
teeth? (This procedure is acceptable for the 
upper teeth only!) 

10. Do the dentures give m individual 
"perfect' 1 tenth? Dentures can be made to 
account for age, hair color, and face type. 
You should not know someone is wearing 
dentures if they are well made. 

11. Can the denture wearer comfort*- 
bly bring his lips together and swallow? If 
not, several problems chu develop. 
Properly made dentures take these and 
many other factors, such as speaking, into 
consideration. 

12. Was instruction given for tho 
proper cleaning of dental restomons? 
Without proper cleaning, no dental 
restoration wilt last very long no matter 
how well made! In a clean mouth, ovnn the 
worst dental restoration may last a very 
long time. Did the dentist give warnings 
as to what new dental restorations such as 
bridgework and dentures cannot do? For 
example, no matter what anyone tells you, 
you should not bite through apples if you 
wear dentures! 

13. Does the dentist stress pre vention? 
That is, was instruction offered in the 
selection and use of the toothbrush, dental 
floss, and plaque revealing agents? Did 
the dentist or his or her assistant toll you 
about plaque \ pronounced "pink," with the 
V 1 as in "back"!? 

14. If a "root canal' 1 was performed 
(needed when the "nerve” of the tooth is 
permanently damaged}, was the patient- 
told that the tooth is more likely to 
fracture now7 Was the proper follow-up 
treatment, which included a metal post 
placed inside the tooth followed by a 
crown, offered? The post should prevent 
fracture just like the atee) reinforcing bars 
in reinforced concrete prevent fracture. 

15. Was a Lead apron used to protect 
the patient from stray X-rays? 

16. Was a complete set of X-rays made? 
A minimum of 16 X-rays with the film 
placed inside the mouth should have been 
made, 

17. Have there been problems with 
receiving attention in an emergency? 

Id- Does the dentist appear to avoid 
reasonable complaints? 

1 9- Did the dentist ted you of the health 
of your gums and tbe bone which supports 
the teeth? Ask if the dentist used a 
“periodontal probe" in making this 
determination. This is the best instrument 
for checking tbs gums and bone. It is 
even better than X-rays, 
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20, Did the dentist tell you the plan of 
treatment he nr she has derided in best for 
yon? This should be done before any 
treatment is started. 

The next suggestion is to call the local 
denial society. Dentists establishing new 
practises often ask those agencies for 
referrals. Since they are seeking new 
patients, thp-ie dentists may give more 
personal attention than someone you 
might have to wait three months to see. 

If you are planning to move, your 
present dentist may offer the names of 
several dentist* for you to consider. 

One last thought, if all of the above 
should fail: 

1, Call a dentist located near your 
home, 

2. Explain to the receptionist that you 
axe seeking care, bui the idea of a new 
dentist frighten.5 you, AsJt to Speak with 
the dentist, saying that this would make 
you feel more comfortable. If the dentist is 
busy, see if your call might be returned. 


Don't lot yourself be talked into visiting 
the office first. The idea is to see if the 
dentist cares enough to make him nr 
herself available to patients when 
personal attention is really needed, 

3, If you are still unsure after all of this, 
ask if you can visit with the dentist's office 
to talk with some of the patients, free how 
they feel. Use several of the warning signs 
I have suggested when you talk to these 
people. 

In summary, no set of rules or 
guidelines are perfect, I can only hope that 
what I have presented gives you 
something a little more solid to work with. 

One last thought concerns toothpaste. 
You should stockpile a good fluoridated 
toothpaste. While many water supplies 
are presently fluoridated, who knows 
where your water may come from in the 
future. Stay away, however, from any 
toothpastes listing Stannous Fluoride as 
an ingredient. What the manufacturer 


fails to tell you is that with time, the 
fluoride reacts with calcium in the other 
components of the toothpaste. While it has 
not as yet been proven that this decreases 
the effectiveness of Lhc fluoride, why take 
a chance- There are many other products 
to select from. 

Should there he sufficient interest, T 
will offer future discussions on topics such 
as: other stress related oral diseases: 

proper selection and use of the 

toothbrush, dental floss, and .plaque 
revealing agents: emergency denture 

repairs; other forms of emergency care: or 
whatever anyone would like to have 

discussed. 

References; 

Fluorides and Dental Cades, edited by 
Ernest Mewbrun. D.V.D., TVD.. Charles 
C- Thomas Publications, 1372. (Comment 
on stannous fluoride.) 


Is there 


Jim 

Bishop 

Is there such a thing as the criminal 
mind? Science has studied the question 
for centuries. Science seldom agreed 
with if sell Ten years ago. sociologists 
concluded that criminals are victims of 
society. 

Their contention was that drug abuse, 
alcohol, child abuse, poverty, and depri- 
vation combined in varying degrees to 
produce the criminal Now we have a 
study in two volumes that mam! am? 
there is such a thing as a criminal 
mentality, and that he shares certain 
easily spotted characteristics which 
identity him 

The work is called "Thr Criminal 
Personality " For 16 years, Dr, Samuel 
Yochelson worked so St El^abelii Hos- 
pital in Washington, D C., with crimi- 
nals. Soma years ago he was juined in 
thi$ study by Dr Stanton Samenuw 
Together they observed over 2D0 out- 
laws, got their life stories, interviewed 
wives, parents. Siblings, 
Schoolteachers. 

THE HARDER THEY labored to land 
a way of reforming the convict, the 
more it eluded them Many who had 
gulled juries to believe that they were 
insane tried hard to convince tim doc- 
tors that they were presently sane and 
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a criminal mind? 


responsible citizens. .And should he 
freed. 

Yochelson and Sam enow started out 
with the noble notion of trying to prove 
that malefactors could be refashioned 
into good family men Their conclusions 
are the opposite. 

The true criminal is, first of all,, a 
consummate liar. Often he will lie 
without motive, merely to keep In prac- 
tice He 1? dominated by a frenzy of 
fears, much of it dating to infancy 
Although these frights arc multi- 
tudinous, the major ones are fear of 
death, injury and rejection. 

It dues :ici matter whether the crimi- 
nal is brought up in a ghetto or a 
mansion, the characteristics are com- 
mon to all. The criminal displays 
enormous control of his fears and, when 
he is ready to commit a crime, buries 
all of them under an avalanche of op- 
timism. The crime will work. He will get 
nch. He wilt get away safely. Im- 
mediately after the crime, alt the tea re 
return. 

He cannot endure a put-down. He 
refuses to be rejected by society, 
friends and women. His constant state 
is anger Sam enow writes : ,L Anger is as 
basic to his personality as the iris is to 
the eye." In bis waking hours, he is 
literally mad a! the world. 

His forays against law prove to 
himself that he is smart. He feels a 
sense of danger and of pride in execute 
mg criminal acts. St makes him a mao 
in his own eyes to feel contempt for 
society and taw 

Michael Serrilfc of Psychology Today 
conducted an interview with Sam enow. 


who cannot excuse the criminal mind. 

'"They were in contact wuh reality," hfe 
S&id- "They were in control of their 
behavior," And yet alnnost all of the 
convicts in the group had been found not 
guilty "by reason of insanity " 

Very early in life the criminal rejects 
responsibility and work. He will not 
attend school, obey his parents, or keep 
a job. What ho socks is excitement. He 
finds it in wrong-doing. When cornered, 
he lies and swears he will mend his 
ways. 

The importance of this study is that it 
runs counter to a body of scientific 
thought which has been idling us the 
criminal has been victimized by socie- 
ty Same now believes & is possible to 
reform a few criminals by holding an 
accurate mirror before their eyes. Let 
them sec them selves as the fearful 
cheats they are. 

A FOG OF DOUBT is in my mind. 
Anyone who commits three felonies is 
an incurable reeidivtsl. He should be 
pul away forever — no parole. Crime is 
expensive. Taxpayers support 263,00ft 
convicts in federal and state prisons. 

Add to- that the cost of local police 
departments, county sheriffs' depart- 
ments, state police and private security 
guards. Add to that the cost of all the 
criminal courts and you find that the 
cost of keeping your life and property is 
expansive. 
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WATER, to Purify. — A large 
spoonful of pulverised alum sprinkled 
into a hogshead of water (the water 
Slimed round &J the lime} Wi J after (he 
lapse of a few hours, so purify it, that it 
will he found to possess nearly the fresh- 
ness and clearness of finest spring 
water, A pail Fid containing 4 gallons 
may be purified bya single spoonful ; or 
a mixture of one part chalk and (wo of 
alum will be still better. 

Training With Cables 

by Mike Drown 

Cont, from Vol. 1, page 135 
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The origins] "cable set 1 "was a bow, 
Archers trained by using progressively 
heavier and harder to bend wood. Even 
though the bow was a great feehttologicA] 
improvement over the stone, the club, the 
sword, and the spear for long-distance 
organized mayhem the fact remained that 
a strung arm Launching the arrow was still 
a decided advantage over a weaker one. 

Magellan's men captured a couple of 
South American natives in the Idth 
century. The natives' 1 favorite exercise 
was pressing against a bow with their feet 
And pulling the bowstrings with their 
hands. Sort of an economical and 
simplified version of the "rowing 
machine-" You can rig one up with the leaf 
spring of an automobile and some surgical 
rubber. 

The type of strength developed with 


development of a ''natural" strength 
curve. Which means the muscles would 
look more natural ■■ and better looking - 
than those developed solely by barbell 
training. Gymnasts quite often develop 
such natural looking muscle, even though 
they are basically working against 
gravity. The trained eye can easily 
discern the difference between the 
physique of a gymnast and (some) 
bodybuilders. 

The third basic difference is that ** 
because of the effects of gravity already 
mentioned - the muscles are affected from 
angles the barbells and dumbells arc 
incapable of duplicating. One of the most 
striking examples of this is found in Iron 
Man magazine Vol. 21 No. 3 on page 30. A 
young lady used two cable excrei sc with 
some light dum bells and a barbell 


winners and some athletes- With a cable 
set the resistance can be at any angle with 
a flip of the wrist - and the resistance is 
the center of the cable set Itself, To use a 
ridiculous example, you could build muscle 
with a cable set an a space ship 
(with no gravity} whereas weights would 
bo useless. 

The second basic difference is that the 
resistance of a cable increases {it 
progressively requires more expenditure 
oF strength and energy) the farther the 
cables are pulled apart. The farther the 
cables are stretched, the more the muscles 
involved must contract. Supposedly the 
more a muscle contracts the more power it 
is capable of (due to skeletal leverage, 
inserts, tendons, etc.) and a cable set 
would then appear to assist more in the 


cables is basically the type prizefighters 
and some wrestlers develop - not much 


fora year. 

The cable exercises were for her bust- 


A COMPLETE 


for moving inanimate objects but hell on Her starting measurements were 35Vi" 
other people. Gables act like an opposing bust. £0" waist. 37'“ hips, Tve never even 
human muscle, and one of the beat cable heard of a woman "shaping up H like that 
exercises is to hook your set onto the wall with weights alone, 
and " L wrist-w restle" yoUr SeIF. The fourth basic difference ia that an- 


CABLE 

ROUTINE 


For looks, for shape, for "pump”, and for isolated muscle under optimal conditions 
arm and shoulder development cables are will work at 20 to £5^ efficiency. It is far 


by Mike Brown 


hard to beat. Unfortunately, for the legs 
and lower back they are almost useless. 

The primary thing to remember wheh 
working with cables is that they are not a 
barbell set and the same’'rules" do not 
apply. This may appear to be A silly 
statement until you realise that while 
certain barbell and dumbell ‘'movements" 
je.g., upright rows, curls, unu-arm press, 
triceps extensions, etc.) can be duplicated 
in form they are not the same exercises, 
the muscles are not affected the same 
way, and your card lo- vascular reactions 
will be entirely different. 

The first basic difference is gravity. No 
matter which way you lift a barbell or 
dumbell the resistance is always towards 
the ground ^ gravity. This is not 
completely true of pulley machines hence 
their great popularity with contest 


easier to completely Isolate A muscle with 
cables for the simple reason that the rest 
of the body is not called upon to support 
any weight. In other words, energy 
expenditure hy the rest of the body is 
eliminated - such as a fellow doing 
standing barbell curls whose back and legs 
must support the weight the biceps are 
heaving around. 

The fifth basic difference is that cables 
can be moved much faster then a barbell. 
Which means that the muscles worked can 
put out (he same amount of "steam" as 
they can with a weight, only in frsa than 
half the time. Which In turn means that 
the heart and lungs are put under greater 
stress to pump blood and oxygen to the 
muscles - in simple everyday English, 
either start off slowly or you are liable to 
find yourself barfing all over the place- 


What follows is not actually a complete 
cable routine: it is more like the working 
material to build two complete cable 
routines with some other exercises 
thrown in for all-around conditioning. The 
exercises are given in the order that they 
should he performed. Instead of suffering 
through a dozen exercises, simply chouse 
six of them for use during the first six 
weeks to three months and then use the 
other six during the second period. 
Changing routines will keep you from 
becoming stale -that is, so bored you 
can't do the exercises properly or with any 
amount of drive. 

SKIP ROPE: Try to get one of the skip 
ropes of the type used by prizefighters— 
with a thin leather rope and ball-bearing 
wooden handles. An old clothesline rope 
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simply doesn't gel it far two- reasons. 
First, It is so thick that the air slows it 
down, Second, the angle the wrists are 
held at in rope skipping fouls up any 
ability to keep Lhe rape lurnmg fast 
enough, You should be trying to work 
your legs and Lungs; any mechanical 
inconvenience simply hinders your ability 
to work out properly, In the case of a 
skiprope harder is not better; faster is. 

Do not skiprnpe on concrete, It's Like 
genLty tapping your spine and the arches 
of your feet with a sledgehammer. You 
won't notice the ill effects at first because 
they are cumulative. Try to use a wooden 
floor. A wooden floor will give, even 
though imperceptibly und save yuur back 
and feet from shook, In addilion you'll be 
able Lu tell how smooth your movement* 
are becoming. When you start off, the 
whole house will probably shake. As ynU 
become more coordinated you will feel 
much tighter on your feel. Eventually you 
will not be able to hear your own feet 
hitting the floor. Then you have arrived. 

Alternate your feet — two stokes on one 
foot and then two strokes on the 
Other — the way prizefighters do. You get 
maximum speed that way, Forget alt the 
little girl stuff. 

Work up to fifteen minutes before every 
wurkouL You probably won't be able tu 
last more than a couple of rninutee ad first 
and— if you're like mosL people— it will 
take you at least a month to learn to do it 
properly. Keep at it. It's worth it. When 
you get to where you can skip at full speed 
for fifteen minutes you’ll begin to 
Experience a high that is; simply 
unbelieveable. It comes from improved 
circulation und oxygen rushing la the 
brain. 

It is important to be worked up before 
you start. Prizefight era are not taught 
technique until Lhey are exhausted, for 
two good reasons— a man who Ls pooped 
will not tense up and get himself hurt and 
has a tendency to do exactly as he's told 
und consequently learns much quicker 
Since failing to follow directions is the 
quickest way to wind up doing more work. 
We hope the same will apply to you when 
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you start your cable routine. 

ROWING EXERCISE; illustrated in 
the Last issue. Two sets, twenty 
repetitions. Alternate with chin-ups every 
six weeks lo three months if you have a 
chinning bar. When you do chins, face the 
palms toward you tthe old barnyard chin I 
but make sure the little fingers are 
within a couple of inches of each 
other— you get maximum stretch that way 


and more muscle area is worked. 

In the following exercises which are 
illustrated arid hopefully long how-to -do- it 
instructions are not necessary be very 
careful in one regard; always make sure 
that for any mufirle exercised the 
antagonistic muscle is worked. In other 
words, if you select a bicep exercise make 
sure you counter it with a tricep [the 
muscle on the back of Lhe Upper arm) 
exorcise. If you don’t you're liable to wind 
up with one muscle so much stronger than 
the other that when any strew is pul on 
the weaker muscle by the stronger the 
weaker one simply rips right up the 
middle, I had this happen once Iasi year 
when 1 was doing squats — I got to where I 
was doing fifteen repetitions in the 
deep- knee bend with 275 lbs. on my back. I 
was doing nothing for the back of my 
legs— the thigh bicep. One day I decided to 
run full bore around the track and made it 
about 150 yards when it felt like the back 
of my entire right leg simply unraveled. It 
was black and blue for weeks and looked 
like somebody had worked me over with a 
hot iron. 

The illustrations should explain these; 
ONE ARM PRESS 
UPRIGHT ROWS 
CURLS 

TRTCEP EXTENSIONS 
CABLE PECTORAL EXERCISE 

} t 


>- L N ; 



VprLftht Itava 

The illustrations should also explain the 
following but they are dnne with a towel; 

LEG CURLS 
NECK WORK 

To wind up, do LEG RAISES for the 
abdomen and HYPEREXTENSIONS fur 
the back. PUSH-UPS with the feel 
elevated and a friend pressing down on 
yOUr u pper hack are a good antagonistic 
exercise for the cable back and bleep 
exorcises. 

Pn two sets of twenty of every exercise 
except the neck work [do Len) and work as 
FAST as possible. Nor only does working 
faster result in. increased catdio-vascular 
efficiency but the muscles grow faster loo- 

One final word of caution; when I say 
FAST I mean don't alt around between 
exercises— hut do the exercises them- 
selves slowly and carefully. In other 
words, your work should be CONSTANT, 
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GOING APE 


By Mike Brown 

So you want to look like Li'l Abner — all 
arms, chest and shoulders with glim hips, 
waist, and Legs? II you're heavy into 
swimming, sailing, or cliff scaling such a 
physique becomes highly functional, Most 
of the speed generated through the water 
is done by the hands, a square rigged 
gaillng vessel requires swinging around 
like a monkey, and cliff scaling should be 
self-explanatory. 

There are a few basic things to 
remember. They cannot be overempha- 
sized. 

First, 80% of your progress will take 
place through nutrition. Exercise tears 
muscle down; only the RIGHT foods and 
food combinations ran build muscle bark up 
with the Lillie added ’’extra 1 ’ for nest lime 
that nature normally provides. 

Second, the- N EXT 15% of your progress 
will depend on careful and systematic 
attention to your exercise PROGRAM. 
Notice I said program, not amount of 
weight lifted. 

Third, only 5% of your overall effort 
should be directed to increasing the weight 
□ n the barbs]].. That's right, the weight tg of 
minor importance. It is far more important 
that you do the exercises in STRICT form 
and do them right. 


2, Dead Hang Cleans. Hands shoulder 
width apart, palms facing in at the start of 
the movement and out at completion. This 
is not a reverse curl. Dip the knees slightly 
to gel the weight started moving, keep the 
haras CHOSE to the body as possible doing 
the movement (about an inchi, and "flip" it 
with an elbow (not wrist) movement onto- 
the shoulders. 

3. Upright Rows. Hands approxi- 
mately four inches apart, palms facing in. 
An easy way to get the spacing on this one 
Es to simply curl the thumbs until thsy 
touch— that's about four inches. Then curl 
the thumbs back under the bar when you 
start the exercise. 

Raise the bar lo the chin, keeping the 
elbowg high. Let the .shoulder muscles do 
the work. Lower and repeat, 

4u Curl, As illustrated. Keep the 
shoulder blades pressed flat against the 
wall in order to keep from "swinging" the 
weight. Palms facing out at the beginning 
of the movement, in a shoulder level. 
Hands s ho u Lder width apart, I f possible get 
a bent bar (illustrated) Us the LrtiB function 
of the bicep is to rotate the hand, not bend 
the arm— which is easily seen by keeping 
the palm pointed toward the ground and 
then raising the hand. 

S, Lying tricep press, Hands four 


inches apart, KEEP the upper arms 
perpendicular to the floor. Only the 
forearms should move, Use forward and 
reverse grip. Ixjwer to hairline. The tricep 
is where the bulk of your arm muscle comes 
from — so this exercise is critical, 

6. Front Squats. Grasp the bar with 
palms facing out, about Four inches apart. 
Stand up. Now curl the bar onto the 
shoulders. The bar should be resting 
comfortably on the deltoid (shoulder} 
rrtLliCle&and the arms should feel very little 
pressure. 

Keep the feet about six inches apart, 
toes pointed Out. Go into a deep knee bend. 
On your toes, Take a deep breath BEFORE 
you start your descent. Exhale on the way 
up. Try to imagine yourself in water up to 
your nock and breath EXACTLY the same 
way as if you were doing your squats in a 
Swimming pool. Keep your back and hips 
straight. As yon grind out the repetitions 
you Should Start feeling tremendous 
pressure on your rib cage and lungs. This is 
basically a (’HE ST exercise though it also 
benefits the legs, 

7. Towel Fulls For Thigh Bicep, The 
exercise should be self-explanatory. 
Primarily lo protect yon From in j ury . 

So much for the 5%, Now for the next 
!&%■ -the program order. 


Let's discuss the above In reverse order 
of importance. 

First, the exercises. They are all fairly 
basic but nonetheless effective. You'll need 
a barbell with a 6 foot bar and a hundred 


lha. of plates should he sufficient for 
starters. Try to get a bar with a revolving 
chrome sleeve and end collars:. Altogether 
you should have about a hundred and 
twenty five Ibs-Of Jiftahle Iron. Stay away 
from the sets with plastic coated 
plates— the plastic tends lo separate and 
the '‘guts’ 1 of the plates fall out. You can get 
a good used set from the neighbors kid who 
gave it up, ads in the newspapers, etc. for 
about ten to fifteen cents a lb. Ur barter for 




one. 


All you need at the moment is the 
barbell. However, you’re going to need ,i 
set of durr, bolls and an exercise bench for 
the next Lesson so diagrams are Illustrated 
fur t heir construct inn. This program 'is for 
six weeks and six weeks ONLY. 

The exercises are as illustrated and are 
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to be performed keeping the following in 
mind: 

1, Military Press. Hands shoulder 
width apart, palms facing nut ward- Feet 
and knees together. Back straight— do 
NOT lean back whan doing this exercise. 
At Lhe finish the weight should be up anti 
BACK— about, the level of the ears. 
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Only two exercises are to be done on 
Mondays and Thursdays, three on 
Tuesdays and Fridays, and two on 
Wednesday. 1 i and Saturdays, 

Here's the way it looks: 

Monday and Thursday 

1. Military Press 

2 . Read Hang Cleans 
Tuesday and Friday 

3. Upright Rows 
i. Curls 

5. trying Tricep P ress 
Wednesday and Saturday 

6. Freni Squats 

7. Towel Pu its 

There ii a reason for this way of doing 
things so — if you rearrange the schedule to 
"improve” it and don't get any 
results— your failure is your own. By 
working the large muscle groups with 
heavier weights before each day of arm and 
shoulder work the blood vessels enlarge 
fac ililati ng the oarryin g of excess n utrients 
to the muscles, in turn causing extremely 
ra p id m u sCle grow til. 

For the first two exerrsse.s do three to 
five .sets, ten repetitions each, depending 
on how you feel that day. You are only 
allowed FIFTEEN SECONDS between 
sets. Obviously you are not going to be 
using a whole lot of weight. The following 
day you will be using even less. 

The next three ate all arm and shoulder 
exercises— and the “pump" you get should 
be un believes bic if the muscles have been 
"softened up" the day before. One set of 
earh exercise— with AT LEAST twenty 
repetitions per set. EJo them STRICT (no 
heaving, bending, 'or cheating] and KEEP 
GOING until you simply can't move. Once 
you are EAS1LV past twenty reps then 
add NO MORE than 2 “A lbs- Remember, 
increasing the weight is of minimal 
importance, The main thing Is CORRECT 
FORM. 

Training for strength, size and shape 
will follow. 

On the lying tricep press you will have to 
do two sets— one with forward arid one 
with reverse grip. Always do the otic you 
can handle the most weight in first. Over 
twenty reps also here. If at the end of the 
second set of these it feels like your arms 
are going to fall off, fine — that's the way 
they're supposed to feel ff you're not 
hurting, you’re not working. 

Limit yourself to thirty reps on the front 
squats and towel pulls— no need to kill 
yourself on these and squats have a nasty 
hahit of becoming all day affairs: fine if 
you're in training to run the marathon but 
unbelicveably time-consuming for anyone 
else. 

Keep in mind this in ONLY a six^week 
routine. Your system won’t be able to 
handle it any longer. Once you’re through 
with it take a week lay-off before you start 




the next program. snack for almost instant overnight hulk. 

For your diet get plenty of fresh fruit However, there are some better and more 
and vegetables, lean meats, eggs, cheese, soph let icated. bulk producers. Stay tuned 
and milk: be sure loealan orange anytime for NUTRITION SECRETS OF THE 
you drink milk. A quart of milk with an SUPERSTARS, 
orange as a chaser is an excellent bedtime 
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GOING APE 

[PART TWO! 
by Mike Brown 

To achieve really monstrous size and 
strength there are a few things you need 
to k now that arE simply not taught in the 
average muscle course or book. There's a 
reason. Generally muscle building courses 
are written by contest winners — most of 
who got that way through years of per 
aistent hit-or-miss efforts and an a result 
are never completely sure what their 
progress was attributable to, Better you 
should ask his coach ! if he had one). 

An overwhelming number of what ap- 
pear to be outstanding physical speci- 
mens are actually by-products of the drug 
scene. A class of drugs known as anabolic 
steroids, sold under Such brand names as 
Diana bol and Anavar, is responsible for 
much Of their muscular size. What such 
drugs do is force utilisation of protein the 
body would normally reject, ft's a good 
way to destroy your liver. The Eiver is 
quite an organ; it can be cut in half and it 
will gnaw back to full size, regenerating 
itself like the tail of a salamander. Which 
may have something to do with the 
almost miraculous properties of deaai- 
catod liver for physical conditioning but 
the liver, like the salamander, can be 
easily poisoned. 

Another mEthod popular with the "big 
boys'" is vitamin B12 injections. Contest 
winners have been known to gain IP 1 
pounds of solid muscle in two weeks. 
There are a couple of disadvantages here 
too. The first is that anytime anything is 
injected into the bloodstream there is 
almost no way to filter out any impuri- 
ties. The ''swine flu" hoax perpetrated on 
the taxpayers by Big Brother is one 
glaring example. The second is that ALL 
B vitamins are supposed to be balanced 
against each other — which meins If you 
get an overdose o-f Bl2 your system LS 
going to be short of HI all the way up to 
BIT. And a shortage of B17 causes 
cancer, regardless of what the A.M.A. 
and the pharmaceutical companies would 
have you believe. 

There are other methods to cause rapid 
increase in muscular size. One of the best 
is to sip water between every set of 
every exercise. And J mean sip. Take a 
good healthy swallow evEry time instead 
of a dainty sip and not only will you get 
nauseated a third of the way through 
your workout but yen'll begin to feel like 
the ba!Ua| tank of a submarine in a crash 
dive. The idea is to ingest just enough 
water to replace the bodily fluids you lose 
during a workout — about two to four 
pouuds- Instead of starting a workout 


weighing 170, sweating off four pounds to 

165, staying dehydrated until supper at 

166, shoving four pounds of food and 
drink into your system at supper to 
return yourself to 170, drinkj ng a quart of 
milk and eating an orange at bedtime to 
get yourself to 172, exhaling and perspir- 
ing 1.9 pounds durihg tffe night, and 
winding up with a three of four pound 
weight gain for a month of hard work, try 
the water treatment, If you're 5'IG" you'll 
weigh a burly <not fat) 280 in tio time. A 
word of caution. Never drink quantities 
of water with .meals. It washes every- 
thing [protein, minerals, vitamins, etc.) 
right hack out. Honey mixed with your 
workout water will give you mare 
energy. 

Now for the routine. 

The equipment you need for it is on 
page 216 - The purpose of the 
thick-handled dumbelb is to develop your 
grip. The forearm is over 50% tendon 
and ligament, it simply won't pomp up 
like an upper arm so it must be worked 
differently. Grip strength can he dev*p 
oped simply by holding on to a heavy 
object — the thicker the object, the 
harder the hands and forearm muscle? 
are worked. The idea here is to use the 
thick handled dum bells in ill your 
dumbed exercises. Vou do not have to do 
any direct grip exercises whatsoever — 
just holding onto thick handled dumbells 
while you exercise other parts of the 
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body does the job. Basically, this is how 
the old-time strongmen developed the 
finger and hand strength to tear decks of 
playing cards and telephone books in half, 
bend horseshoes, spikes, iron bars, and 
tear silver dollars In half with their 
fingers. Remember, tendons and Llga- 
ments do not extend and contract like a 
muscle and simply cannot be developed 
in the same fashion, 

This routine is considerably harder 
than the original ''GOING APE", don't 
try it until youve had Six weeks of the 
first one. If you've successfully completed 
the first routine take a week or two off 
and then try this one. Six weeks is also 
the limit on this one. 

Exercises: 

1, The bench press. If you can, get 
someone to hand you the weight. Make 
sure you hive a firm grip on the bir 
before he moves it over your face in esse 
he slips. Take a deep breath before you 
lower the weight, hold it (the air}, lower 
the weight to your neck, and exhale on 
the way up. The bench should be narrow- 
er than shoulder width. Keep the elbows 
pointed out. Pour sets of eight repeti- 
tions, 

2, The chest lateral. Three seta o-f 
twelve done in between the bench 
presses, Lie fiat on your back on the 
bench, grasp the dumbells with the palms 
facing each other and arms perpendicular 
lo the ceiling, and tower the arms with 
palms up until the handles are parallel to 
the top of the head, Most people lower 
the weights until the hands are parallel 
with the cheat hut they got inferior re- 
sults that way. 

3, Seated press behind neck. Use a 
wide grip. Five sets of eight, 

i- Seated palm? front d umbel] press 
(illustration}. Four sets of eight. 

5- Seated d umbel] side laterals. Keep 
the palms down, elbows slightly bent, and 
index fingers lower than the forefinger, 
forefinger lower than third, etc, (cocking 
the hand forward}. This is a shoulder 
l deltoid muscle} exercise if done properly. 
Three sets of eight. 

6- Upright rows, illustrated on page 
216. Only this time use a wide grip (about 
shoulder width}. Three sets of eight. 

7. Dead hang cleans, Illustrated and 
explained on page 216. Four sets o-f four. 
Use heavy weight this time. 

8. Rowing motion. Bond over at the 
waist and bring the bar up to the chest, 
then to the waist, then back down again, 
in a circular rowing motion. Four sots of 
eight, 

9. Deadlifts. Three sots of eight in 
between the rowing motion. Just bond 
over and pick the weight up using your 
tegs and back. Do not betid the elbows or 
use the arms for anything except to hold 
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onto the weight- Whan the weight is as 
high as it wil] go without bending or 
using your arms try to touch your ears 
with your shoulders (shrugl and then roll 
your shoulders bach, lower the weight, 
and repeat. 

10, One arm dumbo]] rows. Brace one 
hand on the bench while you bend over at 
the waist and bring the dumbell up to the 
chest. Lower and repeat- Four sets of 
eight. 

The foregoing takes care of Monday 
and Thursday, Forget running on 
Monday and Thursday and Tuesday and 
Friday, your follow-up days- You won't 
have the gas. 

Tuesday and Friday are as follows^ 

1. Bent-arm pullover. Lie flat on the 
bench, keep the forearms at a 45 degree 
angle to the upper arm, the elbow's close 
together, and lower the weight to the 
ground. Raise and repeat. Five sets of 
eight, 

2. Tricep pushdown — five sets of 
ten with palms down grip, five sets of ten 
with palms up grip. The pulley necessary 
for this can be purchased at any hard- 
ware store and mounted an the will 
(illustrated). If you want a monster set of 
anus don't skip this exercise. Keep the 
elbows in close to the sides and don't use 
bodyweight to swing the weight. 

3. Concentration Curls, Sit down and 
do one dumhell curl between the legs 
with one arm at a time- Four sets of 
eight 

4 . Incline dumhell curls. Prop one end 
of the bench up on a washtub, stair, or 
what-have-you to achieve a 45 degree 
angle for the bench. Grasp a dumbell in 
each hand and lie down on the bench. Let 
the arms hang over the bench perpendi- 
cular to the ground with the palms 
pointing inward. Cur] t he weigh t up- 
wards and twist the hands gradually until 
the palms arc toward your face. Keep 
your head flat an the bench. Four sets of 
eight. 

Take thirty seconds between exercises 
— just enough to catch a little air and a 
small sip of water. 

Wednesday and Saturday do two sets 
of front squats ipage 216) of 15 repeti- 
tions each and do your running. You’ll 



seldom find running mentioned in the 
muscle magazines but do it anyway and 
keep in mind one thing — barbells and 
protein can he peddled; running can't. 





TRAINING FOR 
ENDURANCE 

By Mike Brown 

You have probably alt seen the movies 
and TV shows where the Desert Apaches 
run for fifty miles and then spit out the 
mouth full of water that they had started 
with. Impressive feat. There aren’t too 
many men today who can duplicate it but 
YOU can if you want to and are willing to 
train for it. Certain basics have to be 
followed. 

First, you have to remember that the 
Apaches ran barefoot. That may seem like 


a relatively trivial matter but in fact it’s a 
major factor. The nervea in the feet travel 
to all the major organs of the body and the 
gently pressure of grass and dirt on those 
nerves as you run tends to "adjust" those 
nerves and consequently the interna] 
organa Ln much the same way a 
chiropractor manipulates the spinal 
column for other problems- It's called 
Zone Therapy and stay tuned, the whoEe 
ball of was will be along in a following 
article, The bare skin on the bottom of the 
foot also tends to absorb chlorophyll from 
the grass and trace minerals from the dirt 
(or mud) and said goodies then work, 
themselves into your bloodstream. 
Always cheek your running area over 
before you start very, very carefully. 
Rusty nails and doggie poop can also get 
into the bloodstream. -Golf courses are a 
good place to run if you can get there early 
enough jn the morning to avoid 
disgruntled security personnel and flying 
golf balls, 

Second, when you are going for ft 
maximum distance, you have to develop a 
"rhythm 1 '— that is run at the same speed 
that feels like a natural movement and 
maintain that speed exactly. You can often 
run twice as far "in the groove" as 
opposed to varying your speed. You can 
prove this to yourself by running two 
miles or more at the same speed and then 
walking- Your legs will, of their own 
volition, continue the same movement 
pattern they had while you were running. 
What happens is the muscles and the 
organs that feed them i heart and Lungs! 
tend to '"co-ordinate” with each other to 
conserve energy. You"U notice most of 
those Apaches had a long, loose stride and 
none of them would have won, the hundred 
yard dash. 

Run for distance once a week. Train two 
days. The other day you train run at 
different speeds, run sideways like a crab, 
and backwards- If you run only in one 
direction at one speed that is all you wilt 
be capable of. I made that mistake and got 
up to a 4 mile run with a rhythm and then 
found to my embarrassment that, running 
as fast as my fat Little legs would cany 
me, I couldn't make it even 100 yards, 

When you start running out of time and 
your training is taking too long get 
y outsell a weighted vest or even a set of 
wrist weights. Never put WCiglltiCm your 
ankles. Ufa too easy to pull the long inner 
thigh muscles between the knee and the 
groin by so doing. Put just enough weight 
in the vest to where you can barely feel 
it— like a pound at a time. When you can 
run five miles with a pound of excess iron 
then add only one pound more. When you 
can run five miles Lugging fifty pounds and 
your diet, other exercise program, and 
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rhythms right you should be able to run GO 
miles non-slop (there's a 70 year old man 
in Im Angeles who runs La l^j Vegas 
oon stop occasionally, named Fred Grace, 
writes articles for Iron Man Magazine and 
if he can do it so can you — run, I mean). 

Two dayn a week is not the whole 
exercise program, You'D need some work 
with a barbed and a set of iron boots or a 
dumbell. One of the best conditioners for 
distance running £a high rep barbell 
squats— 100 or more non-slop. Place the 
bar on your shoulders aa yon simply will 
not be able to hold it in front of you as 
previously Illustrated. Start off with 100 
lb*, and do not increase the weight, only 
the repetitions. Wrap a towel around the 
bar to keep it from cutting off you 

I 


I 

i 



circulation. A marathon runner years ago 
did only this one exercbe during the 
winter and won everything he entered in 
the spring. 

Swimming is another good exercise for 

endurance training hot you need 

professional instruction - otherwise you’ll 
never get the rhythm right. Once you 
become proficient swimming you can get 
yourself a boat or something to tow 
around to increase your power. Don't use 
weights for obvious reasons. 

We have already discussed diet in 
previous articles concerning honey and 
demarcated liver (which should be pert of 
any endurance diet) but there are a couple 
of things that need mentioning. For a 50 
mile run you're going to have to work up 
to *k lb. dessicated liver a day, S oz. of 


honey, and if you intend to test your 
endurance by seeing how far you can walk 
across country rig up several S oz. honey 
bottles in an ammo pouch with metal 
coverings (illustrated) and sip honey and 
water once an hour as you go — you should 
be able to march five days without sleep 
and cover about 300 miles. The Roman 
legions used to travel like that and in 
addition carried four basic grains (com. 
barley, wheat, and rye) that they 
munched: on while on the move. 

White on your endurance training 
program slay away from a|] fat meat, 
starch, and milk. Fat meat keeps you from 
digesting lots of other good stuff, the 
starch mostly doesn't digest at all (if you 
swallow so open safety pin the 
recommended procedure for dislodging it 
is to eat white bread, the stuff forms a 
lump around the pin and passes out of the 
system}, and milk tends to react with the 
smog in the atmosphere in your lungs and 
makes fl hard to breathe. You won’t notice 
it until you are breathing hard— and then 
it feels HORRIBLE, l found this out the 
hard way while I was working for 
Arrowhead Water Co. in Los Angeles 
about 1968— I'd start off humping 60' lb 
water bottles up and down stairs about 9 
in the morning. Teel fine at 10. grab a 
quart of milk at 10:05 and gulp il down, 
and by 10: 1 5 have to lay down in the cab of 
my truck to catch my breath. An 
Occasional glass the night before shouldn't 
hurt but any m ore than that is going to cut 
your wind. 

Go heavy on the fresh fruits and 
vegetables and light on the water. Despite 
all the "six glasses a day’' nonsense that 
fact is that water washes stuff right out of 
your System— including but not limited to 
pmtein, vitamins, minerals, and all the 
rest. Drink only when you're thirsty; 
never farce ft. 

And remember, those Apaches weren't 
built like Mr. America cither. You're 
subject to lose weight. Size and strength 
is for those who like to stand and fight. 
Endurance is for those who want to leave 
the squabbling to others. 




FORCED REPS 

By Mike Brown 

Certain of the principles and 'Tacts” 
described in this article may not be IS 
accurate as they could be. In fact, every 
premise and line of reasoning 1 expound 
may be totally inaccurate. However, there 
is one over-riding consideration that 
outweighs whatever mis-statements f 


moke— regardless of the facta, it works. 
For RAPID increase in both muscular the 
and strength “forced reps 1 ' are simply the 
absolute best way of working out; the 
most result -producing. 

And results are what count- For a 
similar erroneous scientific principle 
developed to the poiul of workability,, 
consider the gasol ine engine as we know 
it- The present gas engine was developed 
from the 19th century steam engine, 
designed to operate on expanding gaasea. 
The problem is that gas doesn't expand, it 
explodes. The hydrogen in * hydro 
carbon fuel lights off at 3000 ft, per second 
(the same as nitroglycerine dynamite} but 
the carbon only expands at 76 ft, per 
second— only slightly more rapidly than 
steam. So what our '‘experts™ did was fill 
gasoline full of additives lo keep the 
hydrogen from going off (the "pin^* you 
hear using low grade gas in your engine b 
small amounts of hydrogen igniting). If 
General Motors can run a steam engine on 
gasoline have failh> my principles may be 
unsound but the system works regardless. 

The first dubious principle Tm going to 
have to ask you Lo accept is that muscles 
have to be worked to the point of absolute 
failure for rapid growth. There is an “all or 
nothing" theory of muscular contraction 
that goes like this: all the muscle fibers 
ore attached together like a chain of paper 
clips. Each chain either works or it 
doesn't- Let’s imagine a muscle of 1A00 
libers or chains. With « 10 lb, weight hung 
on the end of it from full extension to full 
contraction 100 fibers (or chains) arc 
utilized and the other 900 get no work at 
all- Which means that, should the 100 
fibers double themselves in size through 
work, the total muscular area of the entire 
muscle would only increase 10%. On the 
other hand, if a method could be found of 
involving all 10X1 fibers and those fibers 
all doubled in size the total effect would be 
s 100% increase in size of the muscle. 
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The second principle you. must accept is 
that lo achieve the total involvement of 
every fiber the muscle must be 
overloaded —in. other words, ii must be 
Forced to lift either more than il is 
capable of or— to the literal ou nce— exact- 
ly as much as it is capable of and no less. 
The problem here ia that the strength of a 
muscle varies from day to day, from 
exercise to exorcise, and from repetition 
to repetition while the weight on the 
barbell remains relatively constant. 

The third principle you must accept L5 
that muscle cells must literally be ripped 
apart to insure growth with a reheating 
and a Little added "extra 1 ' for the nest time 
demands are placed upon them. At Full 
expansion a muscle cell "tears" and at full 
contraction, because it is crowded too 
much* it '’explodes." If the muscles can be 
worked in such a brutal fashion without 
unravelling the ligaments growth is 
almost instantaneous (presuming, of 
course, a proper diet). Such a method is 
brutal and. is most emphatically not for 
beginners. If you haven’t trained for at 
least three months on the previous 
routines I gave you and try this one the 
lunch you lose ia no-one's fault but your 
own. You wilt get sick. 

The fourth principle you must accept is 
that you will need a training partner. And 
here's how it works. 


Let's atari with the bench press. Do one 
warm-up set. Then emu set with a 
medium-heavy weight. Then one set in 
which about all you can do is 6 8 rcjia. Now 
the fun starts. Load the bar past a weight 
you know you can't lift. If your beat bench 
press is one rep with £94, put 300 on the 
bar. Have your training partner grasp the 
bar in the center and instruct him to pull 
tightly on the bar as you shove it back 
up— only enough to keep you from slowing 
down or stopping. Since you know the 
weight is going back up there is no 
problem, with mental blocks ("1 can't do- 
it") and there is always that friendly 
nudge to help you over the "sticking 
points." You'll find that you'd probably get 
about six reps like this with a weight you 
normally couldn't get off your chest. You 
should also find that your training partner 
is giving you loo much help to start with, 
A lot of weightlifting ls menial, more so 
than you would think. 

The proper way to do a bench press is 
lie flat on the bench, hands shoulder width 
apart, palms toward the face S5 in a 
regular military press, inhale deeply 
before ynu lower |be barbell and exhale as 
il travels up. Basically the same breathing 
pattern as used for squats. Do six sets, a 
warm-up, medium, heavy, two acts of 
forced reps, and one of about 2C reps to 
finish off. If you arc flat-ehcstcd lor are 


trying to cure your wife or girlfriend of 
the sanva problem) use a bent W 
(illustrated) so the deep-seated muscles of 
the pectorals arc caLled more into play. 

You will only need two other upper 
body exercises— chins on the bar and 
bent-over rowing motion. Have your 
training partner boost you by the 
derriere to achieve the same effect of the 
Forced reps when you slow down and just 
"unwind" with the rows (illustrated I- Four 
sets of chins and two of the rowing motion. 
Three days a week. If you keep making 
progress you may be able to keep this 
routine up for four to six month*. After 
that you run into the law of diminishing 
rEturns— routines have to be varied or the 
body stagnates. 

Try this routine and you will see that it 
works. Juat keep in mind that physiology 
is a very inexact science, if we knew what 
we were supposed to we could collapse 
the magnetic: fields surrounding the 

nucleus atoms keeping our electrons at 
bay and slide through solid walls, breathe 
underwater, discharge electricity from 
our Fingertips, and do all sorts of other fun 
things. Until then we go with what we got 
lor at least know how to use). 

(Continued on Nert Page) 


BEE FEEDER FOR 
WINTER USE 

Prom Popular Mech, 1919 
The use d-f a feeder, like that shown 
in the sketch, makes the feeding of 
bees in winter convenient. Simp is 
fed to the bees from inverted glass jars, 
the openings of which arc covered with, 
muslin, the jars being incased in a 
packing of chaff in a wooden covering. 
The wooden box is made to fit over 
the hive, as shown in the sketch, and a 
2-in. strip is nailed over the joint, 

The device is made as follows; Use 
wood smoothed on both sides; pine, 
basswood, or other soft wood being 
satisfactory. Make two pieces, % in- 
thick, and the same size as the top of 
the hive. Into one of these cut two 
round holes, as shown, to fit ilie necks 
of the jars. Make two pieces, &-54 in. 
wide, for the sides, and two for the 
ends, the length being suited to the 
hive, the di men sic. ns given in the 
sketch being suggestive only. Make 
four strips, S in, wide, and Eoug enough 
to fit the four sides of the box. Nail 
the pieces of the box together, as 
shown, nailing the sides over the end 
pieces, and the top over the Frame of 
sides and ends, rack chaff into Ehe 
hox, and, after filling the jars with 


sirup and covering their openings with 
muslin, pack the jars into the box so 
that their openings will he level with 
the bottom through which the boles 
have been cut. Fasten the board, with 
holes for the jars, into place with 
screws, so that it may be removed 
when it is desired to remove the jars 
for refilling. Nail the 2-in. strips 
around the lower edge of the box so 
as, to cover the joint between the box 
and the hive. The feeder is then fitted 
into place, the bees feeding from the 
surface of the muslin. The chaff pre- 
vents the sirup from congealing in cold 
weather and so it is always available 



for the bees. The use of this simple 
device wit) prove economical and prac- 
tical in keeping bees over the winter, 
assuring them a good food supply, with 
little effort on the part of the keeper,- 

An ^Emergency Tourniquet 
Popular Mechanics 19 15 

A valuable addition to any shop medi- 
cine cahi net i S th e tou rn Lq uet . A dc v i£ c 
that will answer 
the purpose of 
t h « ton rni quel 
can be made 
from an ordinary 
clothespin and a 
piece of binding 
tape, about -(4 ill. 
wide and 14 in. 
long- To slop 
the bleeding 
from a wound on 
a limb, pass the 
tape around the 
injured member 
between the wound and the blond sup 
ply, Pass the tape through the slot 
in the pin, wind the ends around the pin 
two of three times to prevent slipping, 
then turn the pin to draw up the tape 
tightly until the flow of blood is 
stopped. 
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MUSCLE GROWTH 


By MIKERROWN 

There are a number of commonij' held 
theories of what causes muscular growth. 
As I pointed out in a previous article, most 
of them are erroneous- Which is why mcgt 
of the folks who try to train with barbells 
never get anywhere- As 1 also mentioned 
previously, protein does not put weight on 
you — Lt takes it oFf. Yet protein also builds 
muscle- Sounds like a paradox, doesn't it? 

Not really. Muscle tissue is porous, like 
a sponge. Fat is more or less solid, like 
jelio. Which is why a man with 300 pounds 
of solid muscle can Look like a gorilla and 
one with 300 pounds of solid fat merely 
looks like an average sired slab. Bo don't 
get disappointed if you only gain five 
pounds oF muscle in three months. To get 
an idea of what five pounds of muscle 
really is, take a five pound roast (you more 
affluent types] and hold it in your hands. 
Pretty big., isn't it? Now THAT is five 
pounds of muscle. And one more thing, 
Muscle tissue by weight comprises only 
15% of an individuals total I normal J 
body weight. In other words, if a 170 lb. 
man gains 25 1/2 pounds of muscular 
body weight ho has doubled his amount of 
mu. sole tissue. 

And doubling the amount of muscle 
tissue in a given individual simply isn't 
that hard if the proper diet is followed. As 
I also mentioned in a previous article, diet 
is 30% of the program. Yes, you will 
require protein— but if you use it the way 
I tell you it won't burn all the fat off your 
hones. 

Food is like gasoline. What it Hoes is 
dependent on how it’s used. You can make 
a molotov cocktail out of it. Or turn it ihto 
Fumes and explode it. Put it En a Honda 
minibike and travel a hundred miles with 
Lt, put in Into your Detroit canoe and drive 
down to the corner store, or put it in the 
punch for fun at parties. A gallon of 
gasoline has the potential energy' to lift a 
3,005 lb- automobile six miles into the air. 
It's all in how Li'S extracted. And what you 
have to do La extract- as much as possible 
from the food you eat while minimizing 
the off Url caused the digestive system. 

The oranges with each meal, mentioned 
in another article, do the digesting you 
need. To make it easier for those .oranges 
to do the job. cut out almost all bread 
products, Two slices of whole wheat a day 
arc the limit. No more. No less than four 
slices a week. A complete lack of wheal 
affects the central nervous system. You’ll 
find that once you cut out the bread your 
endurance will increase 30% almost 
overnight. And to further aid the 
digestive system, run. It speeds up the 
metabolism which in turn increases the 


appetite. Also, Lhc running keeps the body 
'loose’' and helps prevent sprained 
muscles, hack problems, and other 
annoyances. Rut if you're trying to gain 
weight, don't overdo the running. Once or 
twice a week is fire. I went from 217 to 
224 in one month running only one day 3 
week— the first week 2 1/2 miles was my 
best shot, the fourth week I made it 4 
miles and probably could have gone 
Further if I wanted. Training every day is 
for the simple-minded. 

Don't Stuff yourself, Sat Only when 
you're hungry. And Four meals a day is 
adequate — breakfast, lunch, supper, and a 
quart of milk with the mandatory orange 
for a bed time snack. Don't eat between 
meals, Give the digestive system a chance 
to work. 

When you take protein, eat it sparingly. 
And when you eat it (whether in the form 
of steaks, cheese, eggs, or protein powder) 
be .sure to have some sort of fat to go with 
it. The best is probably coconut 
mash— coconut meat and milk stuffed into 
a blender and liquified; chill before 
drinking, It takes about thirty coconuts to 
provide a gallon a day of this goo. The 
fellow who taught this little gem to mo 
discovered Lt in 1953— his body weight 
wont from 183 to 225 in six weeks and his 
bench press increased from ISO to 360. 

Unfortunately , unless you are Figuring 
on a trip to the South Seas or Central 
America the costs of coconuts is 
prohibitive. I understand that coconuts 
are now 75 tents apiece which means if 
you want to gain 50 lbs. in six weeks it’s 
going to coat you $1012.50 — not counting 
the aggravation of splitting the coconuts 
and drowning the garbsgeman in husks. A 
little impractical. Somewhat, somehow 
somebody must have canned this stuff 
economically. However, until we find out 
who, where, and for how much we’ll have 
to use a native substitute For this gook, 
The potato. 

Normally, potatoes art starch— if 
they're cooked. We‘re going to consume 
ours raw. Rav^. potatoes are more of a 
fat: If prepared properly. Which means 
we squeeze the life out of them and make a 
juice. A simple home-made device for 
sqeezing potato juice is illustrated. Wash 
your potatoes First. Leave the skins on. 
Stuff one at a time in the device.. Squeeze. 
Drink the liquid i I n me H EateLy. Rather than 
belabor the reasoning behind "immediate- 
ly” try a simple experiment— cul a potato 
into thin slices (raw] and expose to air. 
The slices turn black a I moat at once. The 
juice w Eli rot even quicker. 

The finished product should be a murky 
liquid with a brownish cast to it. The taste 
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is horrendous— sort of like vwy dirty and 
very salty thick swamp water. However, 
it provides a tremendous source of 
minerals in addition to the fat and if you 
happen to have an ulcer the juice will coat it 
much more effectively than milk. 

Another outstanding item is a type of 
seaweed grown off Jamaica called Irish 
Mash, Last I heard it was available from 
the American West Indian Store, 
Nostrand Si St. Marks. Brooklyn, New 
York, It's boiled with linseeds (not linseed 
oil), strained through a cloth to catch the 
seeds, and then lei cool into a pudding. As 
close as 1 can figure out it provides all the 
trace m Literals and vitamins our diets are 
normally deficient in. The guy I learned 
this one from, went from 155 lbs, toSlO lbs. 
In .six weeks eating one bowl a day. The 
problem was, he wasn’t lifting weights 
along with it. Irish Mash is primarily used 
as an aphrodisiac and he just got hornier 
and chubbier. 

Irish Mash Is rather cheap (about $3.03 
For a month's supply) but it may not 
always be available. There are a couple of 
substitutes. On? ig kelp (mere powdered 
seaweed) which, while not quite as 
effective for weight-gaining as Irish Mash, 
is just as good For endurance, energy, and 
preventing staleitess. A five pound 
container From the average health food 
store will run lesg than five bucks— and 
two teaspoons a day will last you for 
months. And when civilization collapses? 

Grass. Not to smoke, not marijuana, to 
eat. If you care to believe the Biblical 
account, Nebuechadnezacr lived on the 
stuff for 7 years, Unfortunately, wc arc 
not told how his physique was affected but 
it appears to have helped bis mental 
problems. In more recent times many 
mountain folk have cured all sorts of 
physical ailments with it. To he really 
effective It needs to be juiced, like the 
potato. 

It is really ironic that grass is not Jooked 
on as a food in this country. But then, folks 
in Europe have starved to death next to 
whole barns Full of corn and potatoes 
because they thought only animals could 
eat them. 

Another often overlooked item is honey. 
While it will not bulk a person up by itself 
it goes right into the bloodstream for 
immediate use as energy and leaves the 
other food for tissue building. A man in, 
Massachusetts proved this several years 
ago by eating three square meals a day 
and sipping an 3 oz. bottle of honey all day 
long. Ho gained 20 lbs. in 10 days and 
placed third in the Teenage Mr. America. 

Honey has another use very seldom 
mentioned: it is probably the best burn 
ointment available. Slap the honey on 
quick enough and the burn loaves no 
scars. 
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Dasskfited liver is also one of the best. 
Dessicated liver Ls normal beef liver with 
all the fat and moisture content removed, 
and made into a powder. Don't ask me 
haw it's done; 1 wish 1 knew. Liver from 
almost any slaughterhouse Is in the 
neighborhood of 50 cents sb. Dessicated 
the cost runs S-3.Q0 per pound plus. 
Fortunately, not very much Is required, A 
spoonful half an hour before each meal 
increases the appetite enormously and 
provides all sorts of growth goodies: B 
vitamins, iron, P-450, etc, A cupful a day 
(about 4 oz.) and you'll be able to whip 

PRUNING 
A PEAR SHAPE 

By Hike Brown 

The pear shape is quite common, 
Especially where targe herds of office 
workers gather to graze^Chicago, New 
York, Denver, and so on. Everybody 
recognizes iti narrow shoulders, wide 
hips, corpulent abdomen, two large 
pouches of lard attached to the derriere', 
and Fat thighs tapering down to anemic 
calves. A lot of people have such a shape, 
filtl nobody will admit it, 

Simply losing weight is easy. 
Unfortunately, getting rid of a pear shape 
is a major project and horribly frustrating 
if not done properly, Especially for a 
fellow trying to add muscle in the process. 
Here's why. 

First, it is almost impossible to gain siae 
and strength and Jose unwanted fat at the 
same time. Human physiology doesn’t 
work that way. Compare it to a balloon, 
You fill the balloon with air (as you fill the 
body with food] and the balloon expands 
all Over. The air (or food) simply goes 
where it wants to; not where you want it 
to. 

Second, tremendous strength comes 
from the least obvious places— the upper 
legs, lower back, and the midsection. For a 
typical example of this, look at all the top 
weigbtlifteri— Paul Anderson, ALeexev. 
and ho on. Santa Claus in a sweatsuit. 
Body beautifuls they are not. 
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you r weight in wild cats. Back in IS5G a 
researcher filled three tuba lull el water 
and threw three groups of rats in them. 
Croup l had been fed on the standard 
American diet. Croup 2 had been fed on 
the aarnc diet with B complex vitamins 
added. Group 3 was fed on the same diet 
with 10% dedicated liver added to the 
diet. The object was. to see how long the 
rats cauld keep swimming. Group 1 
averaged L5 minutes and drowned. Group 
% averages $Q minutes and drowned. 
Group 3 was still going strong at the end 
of four hours and the researcher fished 
them back out of the water and 
terminated the experiment. 

Finally, stay away from all fat meat 
tpork, greasy ham burger, etc.), scavengers 
Hike shellfish, they pick up industrial 
wastes), refined sugar, amt all artificial 
junk (coke, candy, etc.), and go heavy on 
the lean meat, cheese, milk, potatoes (with 
skins], roots, leafy vegetables, and fresh 
fruits. With such a diet and what I've just 
told you becoming a monster should be 
easy, 

... i 

Third, you have io make up your mind 
whether you want a really ’"trim"' waist Or 
if you would rather have the “washboard” 
effect so sought after by the Mr. America 
type*. Unless you inherited the bone 
structure to moke it possible you can't 
have both. Muscle that has been built up 
simply has to lake up space— meaning you 
are going to have to let your belt out a 
couple of inches, 

Basically 'i all this boils down to is this: if 
you try to use conventional methods to 
reduce, you'll wind up with narrower 
shoulders, smaller arms, possibly an inch 
or two off the waistline, no appreciable 
amount Of Lard off the bull, cellulitis, atld a 
tired, lethargic feeling. Here's how we 
avoid it. 

Your regimen will have to have two 
segments: diet and, of course, exercise- 
Certain exercises are super no-no's for any 
type of waist program, but for some 
reason the average yo-yo does them 
anyway, The First and probably the worst 
is the sit-up. They may ha alright for 
prizefighters concerned with warding off 
blows under the heart but for reducing 
they don't work. Basically, sit-ups thicken 
only the muscles directly under the 
sternum and push the upper wall of the 
abdomen out. If you must do situps, do 
Roman Chair style (illustrated). The next 
worst is the side-bend (illustrated). They 
are alright for "firming up" an area but 
the muscles affected, the external 
obliques, have a Way Of growing like Steve 
McQueen's old nemesis of the movies, 
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! THE BLOB. In. other words, start doing 
sid E-bends with anything other than a 
very light weight and you're going to have 
flaps sticking out of your side like the ears 
of Dumbo the Elephant. 

The exercises you should bo doing are 
AS follows: 

1. Dumbed Swing {illustrated], Use a 
very light weight. This Is simply a 
warm-up to protect you from injury and 
allow you to work at your maximum 
capacity for the rest of the workout. Do 
one set, about twenty repetitions. 

2. Leg Raise {illustrated). Do four sets, 
tEn repetitions each for a starter. Then 
the next time do fifteen reps per set. And 
so on unlit you have reached a hundred 
reps for each of the four sets. It Eg 
extremely important to break the work up 
into sets. Remember, each workout is not 
a ''contest" to see what you can do. Roger 
Bannister proved this when he trained for 
the Four minute mile — he would run full 
bore for 440 yards (a quarter mile}, jog the 
next 440, and then full bore for another 
440, and so on. Once you get to the four 
sets of a hundred reps each, get a barbell 
plate with a piece of rope and start over 
(illustrated), 

3. Our old favorite, the hyperoxtension 
(illustrated ). Two sets of fifteen and then 
Start adding weight. 

4. If yon can get ahold of a pair of ''iron 
boots’' do knee- ups, two .sets of twenty. 
Practically every solid iron barbell set 
made in the U-S- comes with u set and you 
should be able to slick the neighbor's kid 
out of his for a couple of bucks. This 
particular exercise gets the muscles deep 
in the abdominal cavity like nothing else 
can. When two sets of twenty starts 
getting easy run back over to the 
neighbor’s kid and see if you can't slick 
him out of the dumbells to stick through 
the holes in the iron boots to increase the 
weight. When doing the knee- ups be sure 
to aim the left knee at the right shoulder 
and right knee at left knee on the way up 
-I illustrated). Otherwise you not only will 
not work the muscles deep in the abdomen 
hut will wind up simply with exhausted 
thigh and groin muscles, 

5. Hanging leg raises. Grab an 
overhead bar \ chinning bar) and raise the 
logs— only try to twist the feEt so that the 
left, side of the left Foot I keep feet 
together) is parallel to the ground on one 
rep and then the right font on Hie next 
rep. alternate (illustrated). This works the 
Side muscles I external obliques) without 
enlarging them. Work up to two sets of 
twe uty. 

For the rest of your program I would 
suggest two sets each of squats, upright 
rows, military press, and curls,, Don't 
strain, all you're trying la do is maintain 
previous gains. About eight reps each. 
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milk- And eliminate starch in any event, meatball you get out of a vegetarian diet 
Go heavy on the eggs, fish.* poultry, and is a vitamin Bl£ deficiency. Also, stay 
greens. Bananas, corn, and many types of away from all fatty and/or fried' foods, 
beans (e.g., lentils) will, if eaten with a And carbonated beverages; soda pap has a 
little meat, have a tendency to keep your tendency to prevent protein digestion. If 
weight up. Without meat, all they do is you know anyone addicted to cola drinks 
give you gas. And don’t try doing without weighing in over the 205 mark, you know 

ZONE THERAPY 

By Mike Brown 


Centuries ago folks got sick and had 
other medical problems just like we do 
today. The medical profession would 
have us believe that our increased 
longevity is due to their professional 
competence and experti-se. The stale of 
the art of medicine is supposed to 
correlate directly with the increased 
lifespan. 

Guess again. 

An interesting book was once 
published on “How To Lie With 
Statistics." Given enough raw data and a 
little licensing in arranging it you can 
prove almost anything yno want about 
anything you want. In the case of the 
medical profession they stuffed the 
infant mortal Lly figures from previous 
centuries into their data and as a result 
everybody’s average tiiespan went down. 
Back in those days weak infants were 
eliminated by natural diseases. Today 
they are kept alive until they can 
become weak adults. 

Fact is, cancer and other such diseases 
that were virtually unknown in the 19th 
century have reached almost epidemic 
proportions today. What’s the problem 
here? 

The problem is that the study of 
medicine is the study of medicine — or 
how chemicals react in the human 
body— not the study of health. Added Lo 
that is the American Medical Associa- 
tion; an organization far more concerned 
with money that it is with medicine. We 
laugh today about the medieval methods 

of "bleeding" the patient to get rid of the 
"bad blood" and find it perfectly logical 
to l#t the modern physician bleed us of 
our life savings for such silliness as 
radiation treatments when the patient is 
going to die anyway. 

Since the best things in life are free it 
stands to reason that it is hard to make 
a buck off of them; meaning the A.M.A. 
and other such outfits are going to do 
everything in their power to supross or 
ridicule them or intimidate their 
advocates. The laetrile controversy is a 
perfect example; whether it works or 
not is immaterial since it has never hurt 
anyone and yet the A.M.A. has Jilerslly 
moved heaven and earth to prevent its 


acceptance Into the United States 
because it "hasn't been proven to cure 
cancer," Neither has radiation,, chemo- 
therapy, and the other standard A.M.A. 
recem mended treatments. 

Enter acupuncture. The A.M.A, scoffs 
at it because there Is not enough money 
lo be made at it. The Chinese have been 
practicing it for over 2,000 years so 
either there must be something to it or 
the Chinese are history's slowest 
learners. 

And what acupuncture Is is a crude 
form of zone therapy. Yet the major tool 
for zone therapy is much more readily 
available than the gold and silver 
needles used in acupuncture— the human 
thumb. The right pressure with the 
thumb results in all aorta of fantastic 
things happening, As I mentioned in a 
previous article, hitting the thumb with 
a hammer will make you sick to the pit 
of your stomach— because the nerves in 
the thumb itself lead to the abdominal 
cavity. Instead of using a hammer the 
next time you want to do something with 
your thumb to lest this theory out wait 
until you have an Upset stomach. 
Massage the fleshy part of the hand 
between the thumb and index finger. 
Either or both hands. In about twenty to 
thirty minutes the pain should have 
vanished. 

Imagine for the sake of convenience 
that your nerves are like flexible tubes 
leading from one part of your body to 
another. If a tube is “pinched" whatever 
back.. 1 ; up the tubes causes problems at 
the point it can't back up any further. 
This is grossly inaccurate and unscienti- 
fic but there simply isn't any other way 
to explain it. Electrical impulses flow 
along the body's motor pathways 
1 nerves} and any interruption causes 
problems. If an impulse can be 
“unblocked' 1 or freed to travel the 
problems of the organs involved usually 
iron themselves* out. And "unblocking" is 
done by direct applied pressure. 

Zone therapy has been around for 
centuries but it wasn't until the early 
1, 90 Qs that lI was sy sterna List'd by A Dr. 
William H, Fitzgerald, M.D, The Doctor 
was an ear, nose, and throat Specialist 
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what I mean. 

Try to run a couple miles twice a week 
to stay "loose 1 '. Stay on this program for 
six weeks or so. With a little effort and 
studious attention to directions you should 
whack off four to six inches from around 
the beltline, 

and found that ho could use pressure on 
various parta of the body to deaden the 
pain of his patients in place of the 
cocaine normally in use then. He figured 
out that the body had ten "’zones", five 
on the left and five on the right— each 
zone or "line" ran through a correspond, 
ing finger or toe- For example, zone Ode 
ran lor runs} completely through the 
body and loops through the thumb and 
big toe— any problem arising from 
between the eyes down to the groin (the 
middle of the body) was helped by the 
massage of zone one (the thumb!, A 
gross oversimplification but necessary 
to grasp the concept- 

lir, Fitzgerald wrote a rather lengthy, 
detailed, and involved book on his 
findings over half a century ago which is 
still printed by Health Research, 70 
Lafayette St., Mokclumne Hid, Cali- 
fornia. Not too many of the members of 
the medical profession buy it. 

One of the Doc's theories wag that 
since Western Man was such an 
inveterate wearer of shoes the feet were 
kept itv tender condition ideal for zone 
therapy. The same nerves go to the 
hands but since the hands receive so 
much more use hand massage simply la 
not as effective. 

What the Doc originally started with 
was not zone therapy but pressure 
analgesia— or anesthesia by pressure. 
Eliminating pain and curing conditions 
are not the same thing. 

For eliminating pain a little more 
equipment than "just the thumb is 
needed. Such as rubber bands, clothes- 
pins. and aluminum combs. The rubber 
bands and clothespins cannot be left on 
too long or weakness and irritability 
results. Clothespins put on the end of the 
fingers will (sometimes) anesthetize the 
mouth (as for dental work}. Be careful 
playing around with rubber bands, get 
them on too tight and leave them on too 
long and circulation stops. 

For those of you intending to make a 
living as mid-wives in the New Age 
when Blue Cross and the A-M.A. has 
refined to exist an account is given by 
Dr. Fitsgerald of how to do it; 

“The woman I delivered was a 
primlpara (one who had never had a 
child before, and who, therefore, because 
of the rigidity of the bones and tissues, 
has a more difficult labor}, small in 
stature. 


THE SURVIVOR Vol . 3 


THE SURVIVOR Vol, 3 

Whan, contractions began, and the 
mother was beginning to be very 
nervous and complained of pain, at which 
time l generally administer chloroform, I 
began pressing on the soles of the feet 
with the edge of a big file, as I could find 
nothing else. 1 pressed on the lop of the 
foot with the thumbs of both bands at 
the metaUrsalphalflmgeai joint \ where 
the toes join the foot), I exerted this 
pressure over eaeh foot for about three 
minutes at a time. The mother told me 
that the pressure on the feet gave her 
no pain whatsoever. 

As she did not have any uterine pain, 
I was afraid there was no advancement. 
To my great surprise, when I examined 
her about ten or fifteen minutes later, I 
found the head within two Inches of the 
■nutlet. I then Waitvd "bnut fifteen 
minutes, and on examination found the 
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head at the vulva, I then pressed again 
for about one or two minutes on each 
foot, and my thumbs over the 
tarsal-metatarsal joints as before. In this 
way 1 exerted pressure on the sole of 
the foot with the file, and pressure on the 
dorsum of the foot with my thumbs, 
doing each foot separately. The last 
pressure lasted about one and a half 
minutes on each foot. Within five or ten 
minutes the head was appearing, and 1 
held it back to preserve the perineum 
(the tissue joining the vagina and the 
rectum). It made steady progress, the 
head and shoulders coming out in a 
normal manner. Within three minutes 
the child “Which weighed in at SVr 
pounds— was born, crying lustily. The 
mother told me she did not experience 
any pain whatever, and could not believe 
the child was born. She laughed and 


said, this is not so bad. 

Another point that is very remarkable 
is that after the child was born the 
woman did not experience the fatigue 
that is generally felt, and the child was 
more active than usual. I account for this 
on the principle that pain inhibits 
progress of the birth, and tires the child. 
But as the pain was inhibited, the 
progress was more steady, and thus 
fatigue to both mother and child was 
avoided. 11 

There is much more to zone therapy 
than even touched on here. Renew your 
subscription for more zone therapy, 
iradiology, water cures, fasting, and 
Other goodies the A,M.A. and the 
Rockefellers (chemical companies) have 
done their best to consign to the 
trash bin of history. 



Even among those who have enough. 
cionEy to take better care of themselves 
and the folks rich enough to hire someone 
else to do their thinking for them, really 
good health is a rarity. The most athletic 
looking and healthy appearing individuals 
are very seldom as well off as they look. 
Most will admit to a twinge of back 
trouble, a touch of rheumatism, stomach, 
liver, or kidney trouble: nervousness, 
headaches, neuralgia, constipation, or 
something that tends to prevent what we 
refer to as perfect health. That's just tho 
men- With women the healthiest of them 
are in a condition that almost defies the 
laws of physics, chemistry, and biology. 
Over three decades ago, when this coun- 
try was sending hundreds of thousands of 
well-armed and well-trained men overseas 
to fight the Second World War, those men 
took with them a pin-up of a girl who had 
atrophied leg muscles, the American 
ideal: Betty Grable. Take a good dose look 
the next time you see your favorite 
actress on the TV, At first glance a lot of 
them have fantastic physiques — hut if 
you look real close you'll find a lot of that 
is done with push-up bras and pull-in cor- 
se t-Sr 

Why are they in such horrendous 
shape? 

iSvo basic reasons: 

First is the private club of doctors and 
Lawyers our entire government 1$ run by. 
Go to your local Post Office sometime and 
observe all the "Laetrile ls Worthless: 
Laetrile lh Dangerous” nonsense plastered 
all over the walls. 

The second reason; our own Laziness 
and Inability to pay attention. People in 


past centuries did things we no longer un- 
derstand the reasons for. So because the 
written record is still there but the rea- 
soning isn't: some folks come along and 
make a religion or a ritual out of some- 
thing that at one time actually made 
sense- 

One of these is the foot-washing and 
anointing with oik business mentioned in 
the Bible, It's not too popular with a Sot of 
''religious'" folk possibly because of the 
Large numbers of church-goers with bro- 
bldrosis (smelly feet) but it does have 
acme value. Try these experiments. 

Next time after a hard day's work you 
feel Lika your foot are going to fall off, 
tired, aching, sweaty, paur a cmi pie gal- 
lons of hot Water in a tub and add a cup 
full of powdered milk to it. Insert your 
feet. Let soak for about fifteen minutes. 
The powdered milk should work its way 
into your pores a nd per k up your feet and 
Legs and relax the rest of you. If your bet- 
ter hall is a Lang- suffering typo get her to 
massage the bottoms of your feet with her 
thumbs in circular motion afterwards. The 
feeling you get baa to be experienced to bo 
believed. 


Next time try juat having your mate 
working your feet over with olive oJL In a 
book titled ELECTRONIC POTENTIALS 
OF FOODS written over forty years ago 
by a man named Brown Landone (no- rela- 
tlon) it was pointed out that every food 
has a chargE of electricity that can be util- 
ized by the body. Olive oil has more elec- 
trical energy than any other food known 
to man — so much so that if you vaporize it 
the stuff will explode Oh contact with a 
Rpark. Olive oil is also extremely high in 
mineral content and I suspect that what 
rubbing this stuff on the feet does is send 
minerals and electrical current into the 
body. And if you don’t think your feet can 
ahsorh nutrients, try this experiment: put 
a piece of garlic in your sock, put the wck 
on your foot with the garlic underneath 
the foot, and put your shoes and socks on. 
Then go to work and walk around, see if 
even your best friends won't tell your fif- 
teen minutes and they'll smell garlic on 
your breath. 
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Basically, the same thing happened with 
Zone Tbenpy that happened with the 
feat-washing and the olive oil anointing: it 
wt of just slid out of use. including 
among those of us who should know bet- 
ter, When there is no one versed in the 
same field of knowledge handy, that 
knowledge tends to fall into a slat* of dis- 
repair, My own case is a perfect example. 

The body, according to the theories of 
™ therapy, is divided into tea ~xones™ 
or meridians. The first zoae goes from the 
two big toes up the inside of the legs to the 
middle of the head, the second zone gees 
from, the two toes next to the big ones to 
areas a little from the center of the head, 
and » on. Actually them are two sets of 
Eve lonesi equalling ten: five zones on 
each aide of the body. 

For years Tve had a problem with the 
muscles of my lower right back tightening 
up. There were only two ways for me to 
j^t relief from the problem. One was. to go 
toa chiropractor. The other ns to get out 
and run five or more miles and loosen the 
muscles up that way. The first was a 
nuisance and tbs second too time- consum- 
ing, Enter Zone Therapy. 


The nerves in the big toe run right 
through, the musdes of the lower back. 
The nerves in the right bag toe run right 
through the right fewer back. Therefore, a 
lot of my problem is relieve ble by vigorous 
massage of the underneath of the right big 
toe. There are a couple of scientific 
theories that tend to support thfe- 

Qne is that crystal me deposits form at 
the nerve eudinga. These keep the electri- 
cal contact or impulse of th* nerves from 
grounding. You are merely robbing out 
these crystal ine deposits and thus enab- 
ling the nerves to ground in the feet, 
hands or wherever you may choose to 
work. 

The other, which overlaps the first, is 
that somehow the proper electrical cur- 
rent is sent back op into the body by this 
manipulation which in turn puts every- 
thing back where it is supposed to be. 
Lakhovsky pointed out over half a century 
■go that every cell in the human body has 
a spiral helix or “Co*!" that is receptive to 
one frequency of radio waves or electrical 
energy. Running that current through 
even a cancerous cell will tend to restore it 
tn normal. Lakbovaky built a device he 


alkd a Multiple Wave Oscillator for this 
purpose that actually did cure cancer in a 
number of people but for now let's stick 
with the human thumb: the FDA hasn't 
outlawed its use yet- 

Fortunatcly, there is one facet of Zone 
Therapy that the Medical Profession and 
Big Brother will never be able to squash: 
the fad that some of it is instinctual. 
When you bump your ahin against a solid 
object the pain causes you to squeeze the 
injured ahin — which helps block the 
nerve paths to the brain- The same thing 
occurs if you go to a dentist who doeanY 
use novocai ne {when I was a kid mine did- 
n’t r aaaarghl and you wind up grasping the 
arms of the dentist chair in what amount- 
ed to a death-grip. Ironically, if the arms 
of the dentist chair had rough surfaces and 
you would spend about Tour or five 
minutes in the '‘death-grip'' BEFORE the 
dentist attacked you it's unlikely you 
would NEED pain-deadening drugs. In 
many cases water will do the same thing 
{if injected | as a drug since all it has to do 
is block the nerve trunk to stop the pain. 


THE SECRET OF TREMENDOUS 

VITALITY 

By Mike Brown 


organism {including men) stems from the 
condition Ol the inner organs, especially 
the lungs. The “will to win” originates as 
much in the chest cavity as it does is the 
mind. The huge chest and the “hearl of a 


A lot of times a man's occupation can be 
discerned by hia physical appearance. The 
ram-rod stiff back and erect carriage of 
the military man is immediately 
evident — even an old soldier of sixty or 
seventy has the posture. Tn our highly 
technological society, where one’s daily 
bread is more often determined by paper 
Shuffling or some other sort Of drudgery, 
where physical prowess is seldom used, 
the sedentary physiques of the office 
worker and assecnblylinc drone are 
readily identifiable. 

The office worker and the drone 
devdop their physiques {or the lack of 
them) from sitting or working in confined 
positions. Confining the lungs and rib 
cage by bending over a desk or assembly 
line results in large parts of the lungs 
remaining inactive. The percentage of 
people who knew how to breathe property 
and take care of their internal organs in 
civilised society is quite small, and the 
percentage of factory and office workers 
who do so is almost non-existent. 

Our sedentary hero starts off in his 
early twenties hunched over a desk or 
workbench, rounding hta Shoulders and 
narrnwing his chest. From his lack of 
exercise the chest muscles begin to relax 
their contractile strength, letting the vital 
organs (lungs, heart, liver, etc.) down 
upon the stomach and intestines. By his 


early thirties the deterioration of the 
internal organs and further weakening of 
the supporting muscles cause the head to 
pitch forward slightly. In the early forties 
the knees begin to bend a little. The 
bending of the knees becomes more 
pronounced into the fifties and Sixties — 
and what the individual winds up with is 
what is known as old age stoop. The 
doddering, shuffling, cane supported walk 
of the aged that is so common a sight in 
our society. 

Contrast the foregoing description with 
the ones from centuries ago a 
barrel-chested pirate with a wooden leg, a 
hook for one arm. and an eye patch — 
courtesy of a cannon ball under the knee in 
the early twenties, a saber or cutlass 
amputation of the hand in the early 
thirties, and the removal of an tye by a 
pistol ball in the early forties. Even with 
an assortment of such injuries and missing 
appendages the average 17th century 
pirate was a Jar mere effective, 
dangerous, and healthy individual than 
the office worker of today. 

Why? What makes the difference? Why 
is it that Some men can function 
effectively and are Still vigorous with half 
their bodies shot away and others faint at 
the sight or blood or collapse from trifling 

wounds? 

Basically, it's because the vitality of an 


Hon" go together not because the fiction 
writers say so, but because there are 
sound physiological reasons for it. 

To understand why this is SO it is first 
necessary to know how the lungs work. 
They do not work by themselves: their 
actions are determined by a muscle called 
the diaphragm and a series of muscles 
called the intercaalafe. The function of 
those muscles is to create a vacuum info 
which the air rushes, extract the oxygen, 
and then push the stale air back out. Let's 
use a crude analogy that might moke it 
easier to understand. The diaphragm 
renders much the same service to the 
lungs that the piston does to the cylinder 
in an internal combustion engine— os the 
piston {or diaphragm) goes down fuel (or 
air) is sucked into the cylinder (or lungs) 
because of the vacuum created. After 
compression and ignition (in the lungs, 
utilisation) the piston {or diaphragm) 
pushes the burned fuel (or air) out of the 
cylinder, and the process starts all over 
again. The diaphragm and Lungs ore 
illustrated along with tie piston and 
cylinder. It is important to keep this 
analogy in mind while doing the key 
exercise or you. will wind up piling weight 
on just because you can and defeat the 
purpose. 

Hiere the similarity ends. Qur bodies use 
oxygen to burn up waste matter in the 
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A | that Wiy , The nostrils are to calc h White you are stOl huffing and puffing 

^ impurities ud nfu the * ir to the frwn the grtb a -W Lb. weight 

_ lungs. And speaking of warming the air, (never more} and do twenty pullovers 

t.Kp faster you IjrB&thc md |b^ niort nir lifodly off & bends, j on lifting 

/ H \ / I \ you inhale the higher your body Ihc rib cage. 

/ Jl \ / I \ temperature gw*. This is a little awkward I™ 4 * t *' e ^ar aci< * do twenty 

/ 71 \ t I I if you're trying to survive in sub-zem btnt arm pullovers, also concentrating on 

V fly weather unless you wrap a muffler or the rib cage. 

/ Uft woolen scarf over your mouth and nose To protect the Lower organs in the 
ry inhale the warm air from inside your abdominal cavity do two seta of Roman 

i \ clothes. The bit with the muffler worked a Chair sit ups (the bench and how to buUd 

little loo well for me once, after a few it b illustrated) and finish off wrth a set of 
minutes of inhaling warm air I fell sound hyperexteriskjns (same bench). 

i I asleep, outside, in sub-aero weather. , 

(CZ? T Which -mild mvc been pwch, ««pt 1 Tte ot lh» Igpci^twM M «w to 

V then » pfe in the 101st Airborne ure^nt »«wV d '" l “P^ a.Mnnan.1 

HHi 111 Division UBlEMd to pindnonmi dump from roil tiding the tank snd 

/ // \ { il \ end acquiring this Utile tidbit of palling the rib cage closer to the prfva 

1 IIP ) 1 O ) itllcrmalion cost me sis month, St hurt The Roman Chau h^e^Tteos.on bench 

1 J V y Labor can ^ 4 wt erlher ^ * 4 lumber or 

angle iron. 

— ^ Sc how do you achieve super health and 

system. When the oxygen is used up the vitality? You do it by training tor the Throughout the day pul a finger over 
blood brings all the nutiu back to the benefit of your internal organs and letting one nostril, inhale, exhale through the 
lungs they then act is a blood-cteanaer and Lhe "body beautiful" and “super strength" mouth, a few limes on each side. You will 
reroute the blood while exhafeig the concepts slide for awhile. One of the reach areas of the lungs high in the rib 
waste products and inhaling more oxygen, advantage* of this concept is that once you cage very seldom used. 

Unless the trash in the bloodstream is have achieved such vitality those stronger About three months on this program 
constantly disposed of the sewer then than you have no advantage in an and you ought to feel Like you can whip 
created “hacks up," the organism k»ea the altercation since their strength dissipates your weight in wildcats, 
thilitv to- function within minutes, and tav the second while yours remains ^.*7 


How to Build a Crape Arbor 

A grape arbor made of white pine, 
pul together as shown In the skeltch T 
wiih last for several years- The 2 by 


could have gone another 4 7r with no effort 
at all. More than likely that ww when 
my body bad sweated off the accumulated 
poisons Lit is possible to be completely free 
of body odor if the diet is pure and there 
are little or no poisons to be sweated off. 
folks who eat lots of greaay fried foods 
almost always stink) and my lungs had 
expelled most of the trash— leaving my 
bloodstream crystal cletfr. The feeling has 
to be experienced to believed: it's sort of a 
natural high. Granted, 4 e /j miles hardly 
falls into the trained athlete class but Fm 
35 years old and weigh almost 23C Lbs- 

[ t’a a little difficult to train yourself into 


Probably the most important of the Eve 
exercises you will be doing is known as the 
“breathing sqUAt". Years ago a fellow 
named Reger Eells from Columbus, Ohio 
cured himself of TB from its use; he was 
the originator of the exercise. Done 
properly, the exercise adjusts the 
metabolism, increases the appetite, and 
improves the assimilation of food. 

Place the barbell bar on the shoulders 
loaded with a relatively light weight- Take 
three deep, rapid breaths. Squat. Exhale 
on the way Up. Do this at least twenty 
times. Imagine yourself as the piston 1 
described earlier and don't worry about 



C i ic-c- A, Lc-f TctlUl 


l-'iu, posts. Aj arc 7 ft, long. The feet. 


but try to breathe through the uostrila increasing the weight: do so onty when it B, are made % by 4 in,, 4 ft. long, and 

unless you stmply can’t get enough oxygen becomes so light as to become ineffective. rest on a brick p faced. under each end. 
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RUSTIC TRELLIS 
TO SHADE DOOR 
OR WINDOW 

From Popular Much, Iflifl- 


Proper prepara l ion in t he early 
spring will make it passible for the 
householder to shade doors and win- 



Hu-itir TFtlki*** Knit; C^tu-Uuc t*i i-ni Whtu 
CvTrrrd uri i h. Vinrr Add Iht Alt»c> 
■irrnrM o( tbi Horae 


dows from the hoi summer's sun by 
means of inexpensive rustic trellises 
that add not a little to the beauty of the 
home- A suggestion lor a trellis at a 
doorway and one for a window are 
shown in the til use rat ton. They are 
made of straight tree trunks am! small 
limbs, having the bark on them. The 
curved portions of the window trellis 
may be made easily by using {wigs (hat 
are Somewhat green. Morning-glories, 
or other suitable climbing plants, may 
be trained over the trelluses. 

Knife to Trim Magazines for Binding 
From Popular Mechanics 191 9 

There has been a number of descrip- 
tions telling how to bind magazines, 
but none how to trim the edges after 
having bound them. Desiring to have 
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Emergency Sanitation at Home 

The purpose of this handbook is to tell you what materials you need, and what 
you cut do now to maintain unitary conditions in your home or shelter if you are 
isolated by an enemy attack or a natural disaster. 

You know that Impure water and unsafe food can make you sick, or even kill 
you. You know that garbage and human wastes can help spread disease if not 
disposed of promptly. You know it is important for health reasons to keep clean, 
and to keep your home clean. Yet you probably take for granted the public services 
that now guard your family against infections of all kinds. 

Many of these public services could he temporarily knocked out by enemy 
attack or natural disaster, if your local water utility were damaged, your house- 
hold Water supply would be cut off until repairs could be made. If stwer mains 
were broken, it would not be possible to dispose of human wastes by the usual 
methods until they were fixed. Lack of garbage collection and garbage disposal 
service would encourage the increase Of rats, flies, and Other disease-carrying agents. 
It would be hard for the pwfk who supply you with food and fresh milk to 
resume their usual service for some lime after disaster struck. You would be on 
your own until these facilities could be restored. 

There are a few simple steps you can take now to assure your family safe water 
and safe food, free from harmful contamination. Also, you can be ready to handle 
dbe disposal of garbage and other wastes if you take a few prior precautions. 

YOU MUST HAVE SAFE DRINKING WATER 

You and your family could get along for quite awhile without food, if necessary, 
hist you must have safe water To drink. 

Interruption of this vital service, as a result of major disaster, is not the only 
thing that could happen to your home water supply. Leaking sewage, poisonous 
chemicals, radioactive materials, or even disease-carrying organisms from biological 
warfare attacks might get into the pipes and make your drinking water unsafe. 
If household pipes were broken you would want to shut off the water yourself, 
to avoid flooding your shelter. Or, local authorities might ask you to shut off 
the water supply to your home to maintain ft re- ft gluing pressures in some other 
part of the city. 

To insure a safe supply for emergency use, store enough drinking water for 
your family right now. You should have available at least seven gallon; of water 
ur other fluids for each member of your family. 

This may sound like 3 lot of fluid to Store, hut the chances arc that you usually 
have on hand several quarts of various liquids that can be used for drinking pur- 
poses. Milk serves as a substitute for waiet when your family is thirsty. So do all 
other bottled beverages such as soft drinks, fruit, drinks, and liquids from water- 
packed fruits and vegetables. There are many emergency sources of drinking water 
in your home that you can use if you must, as you will read later tin in these pages. 
To be on the safe side, however, you should store same water for drinking purposes 
only. 

Glass jugs with right-fitting covers or stoppers make good storage containers, 
provided they have been washed clean with snap and water and rinsed thoroughly, 
Fruit jar;, quart hectics, or other types of glass containers will do juSE as well. Metal 
containers are ail rigor hut some tend to give water an unpleasant taste. It is not 
necessary to boil drinking water before sealing it for storage. Water fresh from the 
tap is safe provided the containers are clean. 

STORE DRINKING WATER CAREFULLY 

It is a good idea tn pack your containers tightly against damage from blast or shock, 
especially if you arc using glass bottles, jugs, or jars. You can do this by wadding 
newspapers, excelsior* or other packing material between the jar; to keep them from 
coming in contact with one another. Pack them as though for a long move. Then 
your, containers will be less likely ro break if there is an explosion near your home. 

Drinking water may develop undesirable tastes and odors during Storage. 
Since waters Throughout the country vary In quality, the periods of time in which 
Lhese distasteful properties may develop also vary. Therefore, as a general rale. 
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my home-bound volumes. appear as 
well as th-e other books* I made a trim- 
mer as follows.: 

Any large knife with a straight edge 
will do for the cutter, I used a targe 
hay knife. A %-i n. hole was drilled in 

the im tempered portion near the back, 
of the handle end- Two U-shaped sup- 
ports were made of metal and fastened 
to the top of an old table,, between 
which the knife was fastened with a 
bolt. A piece of timber, 6 ft. long, 4 in r 
wide, and St in. thick h was used as a 
lever. One end of this piece had a U- 
sbaprd notch cut in it to straddle the 
supports under the projecting ends. A 
board was attached to the tabic top, 
having one straight edge set where the 
knife edge would just pass it. 

If the knife h as a good sharp edge 
it will do very satisfactory work. 
When the edges are trimmed the knife 
can be removed and used for its origi- 
nal work.- 


ImptCrvwcd Level for Farm Ult 

Front Popular Mechanics 1907 


In lading out portions of the farm, 
sigiiling for building foundations, laying 



IraFTGvwdl Level Mrrlt Ifari * Square 

EVdycs Siiiilwiory Jo r Farm Cat 


drain Salt. etc., a surveying level iis useful. 
An improvised one. which is easily and 
cheaply made from a carpenters' square, 
is shown in Ibe illustration- Drill a hoLc 
in the long leg of the square, 5 or 6 in. 
from the corner. Choose a stake, about & 
ft, long, and saw a slot down in the cen- 
ter At the top and bolt the square En it 
as shown, using a wingnul lo make it ad- 
justable and providing some washed to 
take the wear. A short length of Steel 
wire, bent at right angles, is soldered to 
the corner of the square so that ore 
points vertically about I in. auj the other 
extends horizontally the same distance. A 
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the Stored drinking witter supply should be changed every 3 months, particularly Lf, 
on the basis pf experience, undesirable tastes, odors, or appearances have developed. 

EMERGENCY SOURCES OF U&U1D5 

Water-packed fruit and vegetables are a good source of liquids for drinking pur- 
poses in an emergency, provided C tie containers are undamaged. Fresh Fruits that 
have been, under cover, especially citrus fruits, are also good sources of liquids. If 
they have been exposed to radioactive dost or mist, however, oranges should he 
wiped clean before being severed. Other fruits such as apples or peaches should 
be peeled before being eaten. 

Another source of good drinking water would Lie your refrigerator. Unless 
the. refrigerator itself were damaged by blast, it would protect rhe contents against 
radios*! Eve dust or mist. Even If the electricity or gas by which it ope rates' were 
shut off f you could drink the wafer from the melted ice cubes in the trays, AM other 
liquids scored in the refrigerator would be Suitable for drinking purposes, provided 
they had not bad time to spoil. 

The water in the storage tank of your hot water beater can be used for drink- 
ing purposes if you run short. Home hot water heaters usually have a capacity 
of 3h or 60 gallons. Keep the hot water tank free front rust and sediment by 
opening the drain valve at the bottom of the tank sir least once every month until 
the water runs dean. That is a good thing to do even in peacetime. It also assures 
you an extra supply of mater for washing and cooking purposes in an emergency. 
When nor under pressure (i, e, f when house main valve is closed) all hot water 
tanks requite venting to the atmosphere before a free flow of water can be obtained 
from the drain cock. Some are harder to vent than Others depending on the piping 
arrangement. Most require only rhe opening of a faucet on the hoc water line; 
others may require disconnecting the hoi wafer line from the lank at the coupling 
usually located at the top of the rank. Know your system and its requiremenls for 
obtaining water from rhe tank. Where necessary, have proper Cools (pipe wrenches, 
etc.) bandy to accomplish this. 

DON'T WAIT TO STORE WATER SUPPLIES 

Water lO be Stored should be drawn into containers before it is needed. Don't 
wait until an emergency happens before laying in jnqr household supply, When 
an attack occurs, if may be loo late to act, Ike public water service may already 
be interrupted of contaminated. Also, if thousands of householders cried io fill 
water containers ai the same rime, they would reduce the pressure in the street 
mains. That would make fife fighting more difficult. Waiting until something 
happens before you draw and store the Water you need could cost you mor home, 
or even your life. 

HOW YOU SHUT OFF THE WATER SERVICE VALVE IN YOUR HOME 

The water service valve usually is located in the basement or just outside the house, 
often near an outside fauCOt. Of, it may be found in a curb box. You should know 
where trq find the shutoff valve [hat COnlruli the wafer service to your home, and 
all members qf your family should be acquainted with its location as well. Try the 
valve to make sure that il works freely. IF a cool, such as a wrench, is needed fo 
Operate the valve, be sure you know where to lay your b?nds on if quickly to an 
emergency. And he sure you know how ro use it. 

HOW TO PURIFY YOUR DRINKING WATER 

Jf you do not have enough stored Water on hand in your home following a disaster, 
you will need to know where to get more from outside. Also you will want to know- 
how to treat the water to make it safe. Do nof use water direct from a tap imme- 
diately after an attack. If the system is still working,, or as service is restored, you 
will be notified when ir will be safe to use water drawn from the rsp, Follow the 
instructions qf the authorities, In other cases emergency water canons may he 
delivered to distribution points in jour neighborhood. Or,' you may be instructed 
to use water drawn from taps or wells: after you have taken certain steps to purifj- it. 
Guud methods of purifying water include rhe following: 

(d) Boiling. — Most water can be purified for drinking purposes by boiling for 
5 or 10 minutes. This will destroy rhe germs. If desired, Iq improve rhe taste of 
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small screweye is to Che front 

end of the square so that tig center wit) be 
ar the same height as the end of the ver- 
ticil wire it the corner. Hang a plumb 
boh from the hofiiontiE wire as indicated 
and arrange (he cord just clear of the ver- 
tical edge of the square. To use the level, 
push the stake vertically into the ground 
and point the level toward (he target, 
which is held by an assistant. Set the 
square in such a position hv means of the 
wingnnt that the cord holding the ptumh 
hqh will hang parallel to the vertical tide 
of the square, which makea the horltontat 
side perfectly level. The target is raised 
so that it can he seen by sighting through 
the screweye in line with the vertical wire* 
Fite sighting a gun. A straight Fine from 
the horizontal edge of the level to the 
point sighted on the target wilt then also 
he perfectly level. 

Jig Benda Sheet Metal Accurately 

Modern Mechanics 1935 


the water after boifing, simply pour the boiled water, after it has cooled, from One 
container to a Mother several rimes. 

{b) ChlvTiiTutivji. — It may not be possible to boll your drinking, water due fa 
the failure of gas or electric power* or damage to your stove, Open flames are a. 
good thing to avoid in the first few' hours following an enemy attack, due to t he dan - 
ger of Arc from gas or fuel oil leaks in your home or neighborhood. Under these 
conditions it would be better to chlorinate your drinking water instead of boiling it. 

Any household bleach solution avail able In grocery stores that contains hypo- 
chlorite, a chlorine compound, may be used for this purpose Bleach solutions hav- 
ing 5.23% sodium hypochlorite by weight, as the active ingredient, are most com- 
monly available. You can add the disinfectant solution to the water in any clean 
container in which it can be thoroughly mixed by stirring or shaking. The proper 
amounts to be used can be estimated from the tabic 


Daiegt 1 of Cfllorittt Solution for Dhimfoiling Drinking Watff 



Dosage -of '.It % wtutimi for — 

Clear «n« Cloudy wacer 

1 drop .1 draps- 

4 drops. IQ Jmpi. 

Vi teaspoon..-. >/j itaspoon. 



W ITH thlj cully built jig, «h«t metal for 
radio cibLneU may be quickly and 
evenly bant to any duired angle up to 90 
degree*. Twe boards arc hinged together, 
with a wood damp to hold the metal Ln posi- 
tion while one of the hinged portion* li being 
ranted. Use hardwood throortiouf especially 
Lf you plan to betid sheet Heal. 


1 For difTitrnt chturiAt irr*nj<:h[ inJ foe othr: volnniTl flff -tint, dvt i3ou«t iImuSJ bt idiurlifd pe&pwilonillr. 

After adding the proper dosage and stirring, allow the water to stand for 30 
minutes. After that length of time it should have a distinct taste or smell of 
chlorine, [f this taste or smell is not present, add another dose to rbe solution and 

SOURCES OF LIQUIDS 


WINO nLIT 
CLAvPS- 


, Water- packed fruits 

/ [ and veptefales 


M. Ill pieili iri n+.*tr in J qul-rlly Eh n I Trfth [Ml HUtfll Jll. 

A Table-Knife Sharpener 

From Popular Medhenix 1919 

The knife sharpener shown can be 
easily made of two pieces of thin wood, 

such as cigar- 
^ .-.-i.'-l covers, 

r i ; about 3 in. wide 

[ | and two d i s- 

‘ ■: , v'i T carded tafely- 

raaor blades of 
gVj * r~ ^ the heavier type, 

p, Lay the wood 

][}■., \ ! pieces together 
..... and saw a slot 

fr|u * afnd dow n the cen- 

f ^ ter for about 1^4 

in. Lay the two 


Itt cu bes and liquids stored 
in undamaged refrigerator 


let the w atcr stand for another 1 5 minutes. The taste or smell of chlorine in water 
thus treated is a sign of safety. It is not harmful On the contrary, if you Cannot 
detect chlorine in water that you are trying to purify by this method, do not drink 
it. The solution may have become weak through age or foe other reasons. 

(c) Purificdiirtri tabUis*— Tablets, which release iodine may be used safely to 
p urlfy d r Inki ng warer. These are not general I y a va [I able in commercial retail stocks. 
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Purification tablets 


Uss manufacturer's 


Iodine 

2~3 drops per quart 
of clear water 


directions 


Desiring to do sonic fancy graining; 
and having JIO tools at hjincJ, I hastily 
made two of them from pieces of gar- 


TdcJjL Cu: irwm PifC*? qi OirJtn Hntf l'. r Hilmj 
Crum flJ W?^ in P*in(iiil Su*[»e*s 

den hose, iis shown in (.he sketch. Two 
pieces were cut from the hose, each 6 
in. tong, and the first one made as fol- 
lows! A Small hole, about l /\ in. in 
diameter, was cut through llle outside 
layer of rubber with a sharp knife at 
two points on opposite sides of the hose 
and exactly in the center for length. 
Around these holes rings of the rubber 
were cut out, or rather peeled off from 
the canvas part, the rings being in. 
wide, and the grooves, or parts re- 
moved, also ^ in. wide. The hose will 
(hen appear as; shown in tile Upper 
left-hand corner of the sketch. 

To use this grainer, first paint the 
ground color, using a Inifif tint for imi- 
tation light oak, and allow it to dry, 
then put on a light coat of raw sienna, 
and while wet, take the prepared hose 
and draw it slowly over the length of 
wood, at the same time revolving the 


Chlorination 


it present, but may occasionally bf? found at drug and spotting-goods stores. Use 
tablets in accordance with instructions on the package. Usually one tablet « suffi- 
cient for one quart of water; the dosage is doubled with cloudy water, 

(d) Iodine .—' Ordinary household iodine may be used to purify small quan- 
tities of water. Add 2 or $ drops of tincture of iodine or iodine solution to each 
quart of clear water (S to ID drops for cloudy water)’ blix an ^ a ^ w 10 stand for 
?iU minutes. 

(i?) Other methods of purification may be recommended by the proper author! 
ties if special conditions arise. In such cases follow the instructions of your local 
government officials. 


Boiling 

5 to 10 minutes 


razor blades at an angle of about 
on each side of the slot, as shown, 
fasten them to one of the boards, and 
securely attach the Ollier board over 
them. 

To> sharpen a knife, run it through 
the slot two or three times. The 
sharpener can be far-tened with a hinge 
SO that it will swing in tide of the 
drawer,, or box. that the knivc& are 
kept in, arid it will always he ready for 


use. 


Homemade 
Graining Tools 


From Popular Mechanic 1915 


FOUR METHODS OF 
WATER PURIFICATION 

1. « . 4- 


grainer slowly. 

The other piece of hose, at the other 
corner, is made to take the place of a 
steel graining comb. The rubber is cut 
away lengthwise, leaving four seg- 
ments, about I in, Wide, on. four aides 
of the hose. Til esc segments are then 
notched out, like threads on a tap, each 


Sts TABLE for directions 

SPECIAL TIPS ABOUT WATER USAGE 

If you are asked to shut off the service valve (hat controls the wafer supply to your 
home, or if the taps do not flow following a disaster, torn off all the water outlets. 
These include taps or faucets, valves on ptpes supplying float-controlled equipment 
such as flush toilcti, air-cooling equipment, and hearing equipment. Then, when 
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segment having a different number to 
the inch. These are used in the same 
manner as steel combs. 

Jig-Saw Table far Vise 
From Popular Mechanic 1#1$ 

Those who have occasional work to 
be done with a jig saw will find the 
simple device shown 111 the sketch con- 
venient. It provides a tabk for saw- 
ing 1 igh t work, 'Ey holding i t in a v ise, 
as shown, a rigid support may he had. 
The table is made of a rectangular 
piece of ®&-in. wood* B in. wide and 10 
in, long. At one end, a strip, 1 in. 



n* Tii-Saw T'Sl-r Vf&r I4m a Rif Id Supper] l&r 

mti FrE-Lwnrk 


square, is attached for clamping In the 
vise. The other end is notched to pit>- 
vide a place for the saw while in use, 

A Simple 
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the water comes on again vout home will not Suffer flooding. 

Turn off the gas or electricity that supplies your hot-water heater after closing 
your home water service valve, Of when your water supply is interrupted for any 
Other reason. Otherwise, if the limited supply of water remaining Ifl your hot-water 
storage tank continues to be heated,, an explosion may occur. Also, if no more water 
can reach rhe tank, continued, hear will soon muddy its contents and make the water 

useless for washing or drinking purposes. 

If your water service is cut off following enemy attack, do not try to telephone 
Of otherwise communicate with your local water department or water company. 
The officials in charge will be doing all they can to restore your service. Complaints 
will only add to their hutdens. Besides, you will be using telephone lines that 


are needed for other emergencies. 

Once service is restored, the water from your faucets may have a strong chlorine 
taste. Do not worry about [his. It is a sign that extra precautions are being taken 
fot your safeiv. If there is any duuhi about leaks in the water mams ur other pos- 
sible sources of contaminnion, more chlorine than usual will be added to the water 
supply by health officials to make sure that n is safe. ... 

Do not drink or use for cooking purposes any water other than that obtuned 
from your faucet, or Other recommended emergency source in the h™- ^ f» 
v,ateF diiMnsinfr stations operated by proptf authorities. It is dangerous 


special water dispensing stations operated Oy proper aurnurm«, h ■» 
£Twater that his not £*n properly purified or approved, Thai apphr 
sources [hat have not been inspected, such as wells, cisterns, itreatm^ * 


from 
to 

lies to”all other 

specced; such as wells, cisterns, streams, or ponds. If 
the public water supply service cannot be restored within a reasonable time follow- 
ing faster, emergency water rations will be made available to you. Meanwhile, 

play it safe. 

Be alert for instructions regarding water usage from your public health officials, 
or from the water department itself. These are the proper authorities to advise 
you about the safety of your water supplies. Their instructions will be relayed 
TO you by messengers, radio, mobile loudspeakers, handbills, or newspaper storio, 
Dcn‘i linen to any rumors from other sources about the safety qf your water supply, 


Balance 

From Popular Mech, 1919 

Having use for a balance in a labora- 
tory and btin^ unable lo procure any 
scales at the time, I hastily rigged up 
a device that served the purpose as 
well, as the work did not require very 
great precision. An elastic band and a 
short piece of string was procured and 
the hand cut open. The string was 
then fastened around the beaker as 
&how j n, and the whole suspended from 
a shelf. 


Into the beaker was tlien poured 10-0 
cubic centimeters of water ami the 
stretch of the elastic band noted by the 



displacement of a knot in the string in 


BEFORE DISASTER STRIKES 

YOU SHOULD KNOW.... 



■ A .. . . . . . u 


Wfrere to find 
safe water 


How to turn off 
water service 
naive 


How to purify 
water 


What foods to 
store and how 
to prepay them 



S. i:* 


ft :* ebb 
t/isi-V * 

*v,i, i, ¥ 

--S ; 


How to dispose 
of garfiagp 


How to dispose 
of human wastes 


How to mate 
soil bap 


What to do with 
frozen foods 





THE SURVIVOR Vol . 3 


981 


THE SURVIVOR Vol. 3 


respect to the stale on a graduate, 
placed beside the be a ken The Length 
of the elasiic was then changed until 
the knot was exactly opposite the JtH>- 
dfvision marl? on the graduate scale. 
Then, since the elongation of the elas- 
tic band follows Hook's law, the ex- 
tension of the hand to the amount of 
one scale division means an added 
weight of one gram in the beaker.-— 


A SIMPLE SEXTANT 

From Popular Mechanics 1915 

A sextant for measuring the latitude 
of my piece can be easily constructed 
ai follows: While a hoard, 1 in. thick, 
6 in, wide, and 12 in, long is about right 
for the instrument, any dimensions 
cio be used, providing the line AB 
is at perfect right angles to the level 
of the sights C and D. The sights are 
better to use, although the upper edge 
of the board, if it is perfectly straight, 
r ill do a* well. If it ts desired to use 
fights, a slight groove is cut in (he up- 
per edge; a V-shaped piece, cut from 
tin, is fastened at one end, and: a small 
pointed nail is driven in at the other. 
In doing this, he sure to level the 
bottom of the V-notch and natl point 
so that, in drawing the line AB it will 
be at perfect right angles to a line be- 
tween the sights, A tack is driven into 
the side of the hoard at the upper edge, 
a lihe fastened to it and a weight tied 



Tbi HiLp P-i-i a) ih« laiiruD-ivrit Ceniii-t* -I m 
will * J-lurnb Aili-chid 


to the lower rod which should swing 
below the lower edge of the board, 

The instrument is placed in such a. 
manner that the North Star is sighted, 
u shown, and the point on the lower 
edge of the board is marked where the 
line E comes to rest. A line is then 
drawn from A to the point marked and 
the angle F is measured with a pro- 
tractor. The number ol degrees in this 


YOU MUST HAVE SAFE FOOD 


After an attack the content* of cans, jars, cartons, and other food packages that have 
ROE heen broken or punctured by a nuclear bomb blast would be perfectly Sift 10 
eat. Most radiation that is destructive to living tissue is not damaging to most other 
materials, including packaged food. 

However, it would be well to wipe or wash carefully any can, bottle, or Other 
containers' — or any covered dish — th lit had been exposed ro radioactive mist or dust. 
Tiny pars Ides of "bomb ash" often are eg be found in such misre and dusts. These 
particles are still radioactive and can make you sick if enough of them get inside 
your body. .Radioactive dost on cocking Or eating utensils is another problem. 
Such dust cannot be made harmless by boiling. The particles can be washed Dr 
wiped away, but chat dues not render them harmless. They are StiU "hot" and 
wilt remain on the cleaning cloth Of in the wash water. 

After an attack, you should nut drink water that has been exposed to the open 
air until local officials announce that it is safe. Water from closed containers will 
he all right. Water stored in open tubs or buckets may nor he. The same thing 
applies to food tllAI may have been left out in the open. Food that has heen Stored 
in closed cupboards or in your refrigerator should be safe to eat after an arrack. 
Food that has had no protection may not he 

INCREASE HOME FOOD STOCKS 

After a thermonuclear attack, a most difficult task of survivors will be that of 
obtaining food and water with nut overexposing themselves to fallout radiation, 
This fact emphasizes the importance of keeping oil hand ac least a 2- week Supply 
of food and water. This supply can mean the difference between life and death. 

During emergencies, stored food and water should he used conservatively to 

? i re vent wasting them or exhausting them too rapidly. If refrigerators or deep- 
feeze units became indpotab te„ the food in them should he tssetf first. By opening 
[hem only once daily, yOu can keep remaining food ill them from spuding for a 
reasonable time. 

If you do not already keep a 2- Week food supply in your home, increase it accord- 
ingly at unte. Maintain if continuously by one of [he following methods: 

{n) if ter fan current fund itofk^ This method merely means that you keep 
a 2-week Supply of food on hand. Et is no differenr from the food that you nor- 
mally use ifi preparing your daily meals. You just make sure (bat there is always 
sufficient food to last for 2 weeks by replacing the food as you use it, 

(b) Sbcl ter re tine food iitppty — This method means that you always keep 
a 2- week supply of selected food stored jo your family shelter. For a shelter 
reserve food supply, select foods that store easily, keep for months without refrig- 
eration, ate easily prepared, and require little or no cooking. 

Foods canned in metal and glass will Stay in good condition for 6 or more 
months If kept in a dry pi act, protected from sun and dust, and kept ar a fairly 
cool temperature — -preferably not above 7fl° F, t or below freezing. To keep food 
in paper boxes as Jong as 6 months, place them in tightly closed metal cans or 

cabinets and Store chem under the dry, cool, dean conditions Specified for canned 
foods, vo that rodents and insects are not likely to attack them. 

It is good practice to rotate foods In can* at least once or twice a year and 
foods jn paper boxes (withoitf added protection) at least every 5 months. This 
will insure having a reserve supply of food that is gaud tasting. As food Oft the 
reserve shelf is used for meals for unexpected company and the family, replace it, 
putting the older stocks in front of the new supply. 

If requited, include special milk ar strained, chopped, or other special foods 
for infants, toddlers, older persons, diabetics, invalids, and others on a special diet. 

(Jans and jars in sizes which will meet family needs for only one meal are best 
.for meat, poultry, fish, vegetables, fruir, evaporated milk, and other foods which 
deteriorate rapidly, unless reft ige rated, after the container is opened. This also 
helps 10 eliminate the problem of (drovers. 
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JnffJe will bt ippmximitcl/ equal to 


>W9THBllU i | 

/ 


(v 


V' 

Tb, tn itan h ik* U -f Hx Cmt DiRif tr, 
Piiiuii u iM irtrA Clir 


the number of degrees in the latitude 
of that place. 

The North Star ij easily located by 
reason of its position relative to Hit 
Great Dipper, as shown by the dia* 
gram. 


EJiiteattol ut Cti ict-ni FruHitri. 
Odl [111 pi tune purtinaH of the 
lVjiLhp.ni fnun On: linn, TJvr fhnuflr 
ue thru plomd in quantities in a 
mruTj’ hnc, which, when quit- fhil r u 
elated and rabketed to a then&iijib 

krirmliiiL' with the ]. ti c i ' 1 . At Lhr rr.iJ 
of five ttunbfcfei tilt: ci’iit Iilth branny d i*- 
aOTTcpMiod ud fcl ted tujpjtlier. fonnim; 
» «#»□ perfectly hwnogcjic«iifl mul cf 
gmni 1 ijrhtncnji, U » even lighter Lhwi 
nihtarui eider dawn, becajnss the litter. 
tonfaiuH the rtbe at the IVnLhem. mliieb 
gi v* extra weight. The rnHtmpI thui 
pteirtted (l mirth ud ™dLly m-J In in 
Turin for jlIjhhiL SO fianw '($4,00) a 
kilogrpjouBe f2.3 pt-nnsk). About L|, 
much of this down out he obUtned 
Trim, an iwdi dunr-jii rial chicken. 
Throug-lK the winki ldiildten ran col- 
leet all LIlt fenihtl-n about n fonn nud 
out LhH! rih* OUL to km brrr h-tattd. B v 

nprimi time A !uw qEipntily of down 

remM be pi*id, which could be 
wild to IJ pltilntercri or employed fill 
dooxwtifc unra. ffocw Mii tniiey 
Lrathrrn 171*7 Dt utitd and nblind tn 
the huh manner. 

The chick EC dawn farmn a trail lifq L 
doth when wowm , For shoot luun 
yard at the material about If noi:n :lb of 
down ape required. The fabric ilHid to 
be nJ moot UKledtniirubltL, uig blue of 
fibrins or weiiiajfont at folds, it wnm 

tordttbetuibUir. rt taken dye wdilj 

and le thttmoyhij water-inniof, 


YOU SHOULD HAVE ... . 


0 

Stored water or 
other liquid 
(7 gats, par 
person) 



A 7-wvefc supply 

of proper foods, 
paper plates 
and napkins 

T pita tsutfls^. 

■ saMten >#ktes, 

Bspsan bx^pbtSj 

jinn 

Cooking and eating 
utensils, measuring 
cup, can and bottle 
openers, pocket 
knife anri matches 

ft— 1 L mm 

IwBDr aanaf 
9fHI SfNFClfl] 

m - 1-5K-& 

Special foods 
fur toss 
and the sick 

Grocery t»iv 
1 week's supply of 
newspaper* ter 
MfeiliBfif sanitary uses, 

waterproof [tins 


lane prtoft 
can to keep 
fatup 

Z pts. of boost 
cWofinij 

«? 1 Tt. tf S par- 

$£=£ wil »<t JUT 

J H 

Santa can fit 
taui wastes 

j Wfsndi, screwdrtr*r t 

shawl, and other 



| 



Unusual Rat Trap 
From Popular Mednsia 1928 

1 had considerable trouble with a rat 
which always succcedri] in keeping out of 


Hove! kit Trip ConiUlini of ■ Ltitt Eluid Whirh 
Kj.IL, oil ihi Victim- 


MOW TO EAT SAFELY 

All cooking and earing utensils, including tableware, should be thoroughly scrubbed 
with soap and water if there is any possibility that they have been exposed tu radio- 
logical, chemical, Of hiologifiJ contamination. Packaged dishwashing powders arc 
all right fur washing such utensils. So are strong snaps. If your wafer supply bps 
been cut ofl, wash only the uteA&ils you need [0 uH, 

Paper cups and plates are handy things In have if ihe water Supply il Cut off, 
because they need not be washed and con he burned With the rubbish. Paper towels 
and napkins art good, too, when laundry needs cannot be met. If you have room, 
Store a good Supply for emergency use. The wrappers they come in will protect 
them from radioactive dust tnd mist unless the packages are broken. 

Refrigerators and home freezer units should be kept closed os much it possible 
quee the services they depend on axe cut off. The foods they contain Will keep 
longer if you don'r open the doors any oftencr than necessary. If the gat or elec- 
tric service is not restored within 12 hours, eat or rook the most pei'ishible items in 
your ref rigerator' before they spoil. If foods show signs of deqompositioa, throw 
them out before they contaminate other foods thar keep better. 

Food will keep in home freezer units, after they are shut off, for varying periods 
depending on the amount and kind of food, the temperature at which it wu kept, 
and the construction, of the freezer Frozen meats and other fro ten foods cam ht 
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the spring- mp I set for it. Determined to 
get it, I i ifjged up the unusual trap shown 
in the drawing. It consists of an old cab- 
inet door, about 2 ft, square; a short slick 
6 in, long,, a weigh! and a spring I rap, The 
latter is screwed to the flooo; the cabinet 
door is raised so that one edge rests on 
the stick, which is set under the door as 
indicated. A suitable weight is laid on 
the inclined door, The spring part of I he 
trap Is connected to the stick with a stout 
cord. Another cord is rittl i* the trigger 
at one end, and to the bait at the other, 
which ii laid on the floor under the center 
P*rt of the door. The trap is then set so 
that, when sprung, it jerks the Stick from 
its position. And the door, being unsup- 
ported. falls down. When the rSt takes 
hold of i hr hail, and before it has time 
to get away, the door falls on it. The trap 
caught the rat that hid evaded the former 
trap and did great execution among the 
others. 


Smoking Out Undesjjwnd Animals 

From Popular Mechanics - 1925 

A woodchuck or Other burrowing ini- 
m»l cannot remain long - underground if 
the device shown in the drawing u used. 



A funnel* ah aped cardboard cent, about 1 
Jn. in diarritter at the Sfflali end IH large 
enough to cover the opening of the bur- 
row at the other, it connected to a bee- 
keepers' smoker by an S or length of 

garden hose. The smoker is filled with 
rags tad lighted, the large rad of the cone 
being placed over the hole and A wet 
gunny sack packed around the cone and 
hole. With the rigs burning And mak- 
ing a good smudge,, the bellows of the 
smoker is worked, to drive the 
down into the burrow, A little Of this 
treatment will speedily bring any animal 
out Of his ‘■emergency' 1 entrance, dated 
and stifled ' 

A Home-Made Vise 
FYom Popular Mechanics 191.31 

Cut two piece* of wood in ttie shape 
shown in the sketch and bore a %-in. 
hole through both of them for a com- 
mon carriage bolt. Fasten one of the 
pieces to the edge of the bench with 
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preserved for litter u» by cooking them soon after ihey have thawed at by quick 
refreezing before they have completely thawed.* 

Milk needs special attention when an emergency occurs because it U easily 
contaminated. If you art not sore yotif supply of fluid {bottled) milk ItH been 
pasteurised, you should heat-treat it at home before using. You need not wny 
about canned fnilk because it h H been heat-treated in processing. Heat-treating 
gives bottled milk a cooked flavor, but it h a wise precaution to take when public 
sanitation services fait- Here art two simple methods, for heat-treating fluid milk 
At home: 

(u) firing the milk quickly to a boil in an open saucepan while stirring con- 
stantly. ff a good cooking thermometer is Available* beat the nlilk (O 1SS* P- in- 
stead of 10 A boil- Then place the saucepan in cold water and Kir the milk nntil 

11 h *i t?°EW water into the outer unit of a double boiler and bring It to a vigorous 
kmL Four the milk into Lhe inner unit and settle it in place* letting ohe bomng 
water in the outer unit beat the milk. Caver and maintain water at a boil for 10 

minutes. J, , . 

Produce from ypur home vegetable gardens may be contaminated during an 
enemy attack. D* not eat such produce* or even collect it, unul the neighborhood 
Has been officially declared fret of contamination. 

Official instructions regarding food will be issued locally in rhe event of an 
emergency. These instruction will bell you the type of disaKer and its effect upon 
milk And Other food*. Follow official instructions closely. Tfon t listen to rumors, 
and don't pass them on to others. 


EMERGENCY COOKING 


If public utilities are nut, it may be necessary to improvise equipment for heating 
water or for cooking and serving meals. This will insure Supplies rA hot water lor 
washing, and permit hearing of foods to proper temperatures for nuking them 


safe. 


Them are many ways of improvising heating equipment depending on ones 

ingenuity and the time aod material Available. 

Canned-heat burners usually may be used safely indoors except m shelters, 

where burning fuel may deplore the oxygen supply. Of course no op«l flame Will 
® - ■ ■ — — Remember that lire vS even. 


be safe when gas, fuel oil, or explosives art nearby. 

more dangerous if the water supply U cut off, Tu r ~ j 

remove the p*p« label ^ around the can. Pit off the cover and touch a lighted 
match tQ the can's cofiKnct Never blow out the flame. To extinguish it, slide 


ihe cover on upside down. Wait for the can to cool, turn the coyer right side up* 
And press down. Prevent canned heat from evaporating by keeping the cover on 
right when not in use. 

In many natural disasters, or following an enemy attack (il radioactive fallout 
presents no hazard) our-of doors cooking Can be done over several types of fires 
such as the trench fire, the hunter or trapper blare, or an improvised fireplace. 
Each of these can be easily controlled and offers adequate Space foe pors and pans, 

A trench fire b nothing more than a fire built in j trtnch dug id (he ground — 
if possible, ro face the wind. This assures proper draft unless too Strong a breeze 
is blowing, in which case an Open fire should HOE be built. 

Suppont for the pots and pans can be made from Articles such as a piece of Bit 
scrap sheet iron or a sliding grate from a kitchen Stove. Many more materials can 
be used as supports for pots and pans in which to cook or heAE water over a trench 
flee. 

The hunter or trapper blue is a fire laid between two parallel green logs, flat 
rocks rows of brick, or pieces of beams placed facing the wind, fry varying the 
angle of the beams, rocks* nr brick it is possible to accommodate varying sues of 
pors and. pans. 


AnoLhcr (type of fire can be laid in an improvised fireplace nude. of bricks or 
rocks The fireplace may he nothing more than * slanting hole dug inro the side 
of a hill or in your backyard. The fireplace muse have a chimney for proper draft. 
Remember, a large fire is unnecessary, Fires made from Such hardwoods as oak* 
hickory, maple, ash, or beech last longer and produce the best coal bed. The M«l 
bed makes the difference between easy and difficult cooking. The harder tbr wood 
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a large wood screw and attach the 
other piece to the first one with a piece 
of leather nailed across the bottom of 
both pieces. The tint or the carriage 
bolt may he tightened with a wrench. 



lUtuli of J llDra*-J|\id* Re neb Via* 


or, better stilt, a key filed out of a piece 
of soft steel to fit the nut. The edges 
of the jaws are faced with sheet mela! 
which can be copper or steel suitable 
for the work it is intended to hold. 

TWO SIMPLE VISES FOR 
THE HOME WORKBENCH 

From Popular Mech. 1919 

Roys, and other amateurs, -sometimes 
have need of a vise when a commercial 
article or one of standard type cannot 
he had readily. The devices shown in 
the illustration wilt give good service 
and can be made of materia] easily 
obtained. The vise shown in Fig. 1 
was made of old machine parts, con- 
sisting of a bolt and a wing nut. The 
holt A was flattened at one end and 
hent at a right angle. A hole to fit it 
was bored tt] rough the top of the bench 
E „ and the washer c and wing tl Lit D 
were put in place. The piece to be 
gripped is clamped under the etid A. 
This device should he fitted near the 
end and front edge of the bench. 

The vise shown in Fig. 2 grips the 
Wock E in the same manner as tlie first 



TJitii Vim ttii-t bs Mi-a* Etrilr tf Mjcerajh 
AvpiLtb-r in No IT WwViliopi 


vise. The jaw' F is bolted to a vertical 
piece, G, which is fitted into a mortise 
cut through the bench top. The wedge 
H passes through a mortise in the 
piece G and clamps against the lower 
side of the bench top. 



the steadier and more even the best. 

If a Dutch oven (a cast iron pot with a lid) is available it can be placed directly 
on the coals. The coals should be heaped high around (he oven. 

In add Irion ro ihese other methods of improvised cooking, it is possible to use 
an inexpensive charcoal grill [hat burns briquets or wood, 

Actually, Oeic need Hot be an expert to know how to cook out-of-doors. A 
little practice, puli trace, and some ingenuity will produce results. When Selecting 
an Outdoor cooking site, remove all flammable materials Surrounding the site, ana 
do not select a cooking site that is near broken gas pipes. 

WHAT YOU SHOULD STORE: 


FOR YOUR BABY... 
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Ptmiutc Spray Made of Old Oilcan 

From Popular Mtchanlx 1919 


FOR INVALIDS . . . 



In making a spraying out fit lor gar- 
den use, or similar purposes* a 1 or 5* 
gal. kerosene can and tire pump may be 


Old UiKfLil Irithri 4 S T r «7 Thil In 11 Gnod 1 * th* 
SJjri jijtturtd Prftdutl. *i Lti* -Coil 

satisfactorily employed, The latter is 
attached rigidly at the rear of the con- 
tainer with iron Straps, as shown. A 
ball check valve is fitted in the top of 
the receptacle and connection is made 
between it and tbe pump with the 
pump hose. A G*ft, length oF y,-in. 
rubber tubing is wired to the drain 
cock , A n 8-i n , 1 >iece o f %- in , L ras i p ipe 
is filed down and wired in the spray 
end of the hose to serve ns a nozzle.- 

Simple WatK-Bftrrd RefulMtor 

In order to simplify the installation of 
a rain barrel and do away with the miet 
and overflow pipes, as well as provide an 


EMERGENCY SEWAGE DISPOSAL 


Water flush toilets: Cannot be used, of course, when water service is interrupted. The 
water remaining in the fixture is not sufficient ro flush the wastes down the sewer. 
Clogging may result, and your Jiving conditions then become just that much mute 
uncomfortable. 

Even if witter is available, local authorities may ask you not to use flush toilets, 
wash basins., and other fixtures connected with soil pipes. The sewer mains may 
be broken or dogged, which would make if impossible to carry off Such wastes. 
Of water may be needed for fire fighting. It is necessary for every family to know 
emergency methods of waste disposal, in case such conditions arise. 

Failure ro properly dispose of human wastes can lead to epidemics of such dis- 
eases at typhoid, dysentery, and diarrhea. At the same time, sewage must be dii- 
posed of in ways that will prevent contamination of water supplies used for drink- 
ing, copking, bathing, laundering, and Other domestic purposes. Here are simple 
Siepi that any family can take to prevent Such dangers and discomforts: 

(fr) flight after a disaster, Of during one, you will, probably not have the time 
and tools tn prepare a complex emergency Sanitation system, ff there is a delay 
of several days In restoring sewerage service to your neighborhood, you may find 
that disposal is a big problem. Your first task, however, is to make some temporary 
toller provision, fot members of yOur family, especially the children. Almost any 
covered metal container will do. You C,m use a covered pail. A small kitchen 
garbage container with a foot -operated cover can be put to toilet use in emergencies. 
Anything that has a cover and will hold the contents until you can dispose of them 
wil 1 serve for san Ita ry purp uses, it fi rst, 

{&) Keep on the n remises at least one extra l O-gsl Ion garbage <in or other 
waterproof container with a tightly fitted Cover, This should be lined with paper, 
and the cover should be fastened to the can to prevent its loss. Such a can may be 
used for the emergency storage of body wastes until the public sewerage system 
can be pur back into action, or until other arrangements can be made. Empty your 
smaller vessel into it as often as necessary. A small amount of household disin- 
fectant should be added after each use. If you live in an apartment, you may not 
have a large garbage can nr room to keep one. In that case two smaller covered 
pails or other containers will do jusr as well. 

(e) Keep a shovel on the premises if there are un paved yard areas nearby. 
Burying human waste matter under 3 2 to 24 inches of earth's a satisfactory me [hod 
of emergency disposal. Never deposit wastes, liquid or solid, on the surface of the 
ground. Insects and rodents may carry infections to other humans, 

(it) Where radioactive fallout does not present a hafcard, H temporary pit privy 
may be constructed in a yard area for use by several families. This offers a good 
method of waste disposal over extended periods of time. The structure need not be 


As JUwmiUEiltp RtfiUiiri Rain but*i * 

Boll VYalfr. When tM lUrr-tl Ii Full, I be AuOi- 

Ujj. tpeyi Otbvtn Cbr Jtmii Wa 1 «r en tbe Outfid* 

automatic method for cutting off the flow 
when the barrel is filled, the arrangement 
illustrated was adopted. 

A spoilt of sheet metal is pivoted to 
the edp< of the barrel by means, of screw- 
ryes and a transverse Tod. The inner end 
ai the trough is fined, on the underside, 
with a wooden float So that as the barret 
Ls filled, the float raises the Sfjout and the 
water is diverted to the outside. Aft the 
water Eft drawn from. the barrel, the outer 
end of the spout rises in readiness For the 
next rainfall. 
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Inner Tube Operates Spray Gun 


Modern Mechanics 1&32 



Inn-w rubr *■ l>» « (•*«!*[* i* “r-*™ 1 " 

bHUlb. ■• v ii'iij |if b* f^ntifinl cn lank, bf ■rMP# at E^ibbir 

(Hi+» r *fl+f *ir 1 « I Ell* btrn KtBl.i'ed tie*= Ui* Wtm. 

N OW you can spray your furniture 
wilhimt the use of * hi# air limk- By 
removing the air valve from an old inner 
tube and ccmneciing Ll 10 your spray (tun, 
as illustrated above, you tan do some line 
jubs. Tndtlle tube as much us Li will Hand. 
The litsc used should be strotifi enough to 
withstand the htali pressure. 



C-unifr-h cF Mail ETna Artich-ril D&ar Jur.L CahiilT. 

Uc Ktm-QVted iJnicui she J[ou±£ Dwr Ii- 0 p<n 


Theft-Proof Mail Box 
From Popular Mechanics; .1928 

TheFt of Letters, etc., out of mail hostes 
can he prevented (o it great extent by pro 
viding a box from which (fie contents can- 
not 3>c removed unless the house door is 
opened, Of the box destroyed. The box 


elaborate, So lung as it provides reasonable privacy acid shelter. The pit should be 
made flypraof by means of □ tight Acting riser, seat, and cover. A low mound of 
earth should be tamped around the base of the privy to divert surface drainage and 
help keep the pit dry. Accumulated waste should be covered with not less than 12 
inches or earth when the privy is moved or abandoned. Outdoor toilets should not 
be located in areas that are subject to flooding, and should be built at least 50 feet 
from any well, spring, or other source of water supply. Otherwise the wastes may 
contaminate the water. Or, they might be washed out of the pit and deposited on 

rhe ground: surface where they would be exposed to flies, rodents, and other animals 
that might serve as disease carriers. 

£*) Persons in city apartments, office buildings, or homes without yards should 
keep a supply of waterproof paper containers on hand for emergency waste disposal. 
Where flush toilers can dot be used and open ground is not available for rhe construe* 
tion of privies, such disposable containers offer a practical method of emergency 
waste collection and disposal. Building managers should plan for the collection of 
Such containers and for their final disposal- before collection, the use<l containers 
may be stored in tightly covered garbage cans or other waterproof utensils fitted 
wirh lids. Homemade soil bags for this purpose may be prepared, very easily by 
putting one large grocery hag inside another, with it layer of shredded newspaper or 
other absorbent material between . Apartment dwellers should have sufficient: 
grocery bags on hand now for possible emergencies. A supply of old newspapers 
will Come in handy for Other sanitary uses, too. Such as wrapping garbage and lining 
larger containers, 

(/) Insecticides and deodorants should be used when necessary to control odors 
and inset r breeding in containers that cannot be emptied immediately. At least 2 
pints of household bleach solution should he kept on hand for disinfecting purposes. 

(g) Keep on hand an extra supply of toiler tissue, plus a supply Df sanitary 
napkins, IF there is illness in the house that requires rubber sheeting or other special 
sanitary equipment, make sure that adequate supplies are avail aide. At least a 
week's accumulation of daily newspapers will come in bandy for insulating hedding 
frum floors, and lining cloches against cold, as well as for the sanitary uses already 
mentioned, 

(A) If you have « baby in. vour home you may find diaper laundering a prob- 
lem under disaster conditions. It is best to keep an ample supply of disposable 
diapers on hand for emergency use. If these arc not available, emergency diaper 
needs can be met by lining rubber pants with cleansing tissue, toiler paper, scraps of 
doth, ot other absorbent materials. Or, any moisture-resistant material can be -cut 
and folded tu diaper size and lined wifh such absorbent material. 


DISPOSAL OF GARBAGE AND RUBBISH 

Garbage may sour or decompose; rubbish will not, but offers disposal problems in an 
emergency. Cutbage, or any mixed refuse containing garbage, must be carefully 
scored and handled if odor and insect nuisances are to be prevented, Since robhjsh 
alone is fairly easy to dispose of* garbage should be kept separate from it and not 
mixed. The following suggestions will make it easier fur you to take cate of (he 
refuse problem: 

(rfj Garbage should be drained before being placed in storage containers. If 
liquids are strained rtWay* garbage may be Stored fgr a longer period of time without 
developing an unpleasant odor. After straining, wrap the garbage in several thick- 
nesses of old newspaper before putting it into your container. That will absorb 
any remaining moisture, A eight-fitting lid is important to keep out flies and 
other insec [js. 

(£) You should keep one or more 20-gailnn garbage cans on hand for enter* 
genry use, if possible. If you live in an apartment building, get the largest kitchen 
garbage container fur which you have space, 

I'inal disposal of all stored garbage and refute can he accomplished in the fol- 
lowing manner provided there is no danger From radioactive fallout: 

{u) AH Stored garbage should be buried if collection service is not restored, 
H unpaved yard areas are available* keep a shovel handy for this purpose. Do not 
dump garbage on the ground, because that attracts rats and other scavengers, urg 
a hole deep enough to cover it with at least 12 to 24 inches of din, which will prevent 
insert breeding and discourage animals From digging it up. 

(A) Do not establish a community dump without permission from proper au- 
thorities. Garbage dumps quickly become infested with rats capable of carrying 
disease germs over a wide area. If necessary, local authorities will pick sites where 
refuse may he left for supervised burning or burial as soon as conditions permit 
(c) Other rubbish may be burned in open yard areas or left at dumps estatv 
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i? mounted on the floor jamb, with the 
open side against lls*' door. Only (he mail 
slot is exposed when the door is dosed. 

0 «rd«n Plowed with Wheettuurow 


lished by load authorities, Cans should he flattened to reduce their bulk. Do not 
deposit ashes Of rubbish in streets or a I E eVTV uy S without perm iss Lon. Such material 
may interfere with the movement and operation of fire-fighting and Other emergency 
equipment. 


(FROM POPULAR MECHANICS l&lfcj 

The sketch shows how an injptniQtis 
gardener quickly converted an ordinary 
garden barrow into a serviceable culti- 
vator. A leaf from 
a broken automo- 
bile spring. 2 ft. 
lon£, was secured 
to- tbc dash of the 
barrow by mean* 
of two abort bolts, 
put through hole* 
drilled for Che pur- 
pose. The Other 
end of the spring 
w»i cut to the 
shape of a narrow 
cultivator ah p vet 
and jharpeneJti.. To use the plow, the bar- 
row was simply turned upside down and 
pushed along the row after the manner 
of a wheel IlM. Later, two smaller 
shovels, made from leaves of a seat 
spring, were bolted one on each side of 
the large one, to form a weeder. The 
cultivator does not interfere with the 
reguLar u*e of the harrow.- 


A Weeding Tool 

A handy weeding tool may be made 
of an old case knife— one of the kind 
having a wood handle is the best. Re- 
move the handle rides and. heat the 
blade about 1 in. from, the end, then 
bend it at right angles as shown at A. 
Ream out the rivet holes in the handle 
large enough to allow screws, about 1 
in. in size, to enter. Procure an old 
broom handle and. saw a slot in one 



A CwH-Sfult* Hliia Sent *--H F**trncd la jl firMim 
HaedJt Milt* ■□ Eksi^I t n J . VJ c c Ji n j Tsoi 


end deep enough to receive the knife 
shank:, and fasten it with screws, as 
shown at E. This, makes an excellent 
tool for removing weeds from beds of 
young radish, lettuce and Other plants, 
as it is possible to get close to the 
plant stem without injuring it. 

Rubber Bands Made from Old Inner 
Tube* 

Old inner tubes of bicycles, or other 
vehicles, may be cut into rubber bands 
of various widths which will be found 
to give good service. The tubes should 
he laid flat on a hard piece of board, or 
a piece of sheet zinc, and the bands 
cut oft one at a time with a sharp knlEe 
held against a straightedge. In cutting 
them on wood, it is best to use a dose- 
grained stock and lo cut across the 
grain of the wood, 



PROPER DISPOSAL OF GARBAGE AND RUBBISH 

A. 



HERE'S WHAT YOU NEED FOR EMERGENCY SANITATION 

1 + Stored drinking water Of Other liquids to quench thirst (7 gallons for each 
member of your family). 

2r A 2-week supply of proper funds for }OUf family, including milk. (This can 
include food already in your refrigerator, plus tanned Of |>ackaged foods on 
yqur cupboard shelves.) Alio Store paper plates anil napkins, 

3. Towels fur emergency table use, plus cooking and eating utensils, measuring 
cup, can and bottle openers, pocket knife, and matches. 

4 „ Canned milk for baby, and emergency canned foods for diabetics or others re- 
quiring special diets. 
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5, At Least one Large covered garbage can (20-gal tan siite, if you are a householder) 
to keep garbage until you can dispose of it. 
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Haw to Bend Heavy Sheet Metal 
At 5h*rp Anklet 

From Popular Mechanics 1933 

For bending heavy iheel mefil, mark 
the work at the point where it is to be 
he nt, and place it: in a strong vise with 
the top of the mark just above and paral- 
lel to the top of the jaws. A piece of 1 by 
^-in. wood, ? .■— | 

or i ft. long, is | j 

placed on the JJ ? 

hack, and a / ■ \ £ 

smaller piece / S 

of sheet metal ' StiLHk 

is, placed in front 
of the work, after r^Hfk 

which the assembly 
is securely clamped. OMr -- 1 T 
OrAstp the top of 
the pi«e of wood 
and pull it forward JJ \ 
slowly, and the O \ \\ 

work will bend at \ \\ 

a sharp angle- \ 


6 . At least one smaller garbage can with Eight-fitting ltd (Hhgallon size) as a 
container For human wastes. 


7. A covered pail or other receptacle that can be used as an emergency toilet, if 
water is nor available to flush household fixtures. 


3. A supply of soap, toilet tissue, sanitary napkins, and disposable diapers (if 
there is a baby in the bouse). 


If there is illness in the family, spare rubber sheeting, extra medicine*, and a 
reserve supply of any special equipment needed by the patient. 


10, A supply of grocery hags (targe) and a week's -accumulation of daily papers, 
for soil bags, garbage wrappers, and other sanitary purposes. 


11. Household chlorine solution (2 pints) for purifying drinking water, and 1 
quart of 5 percent DDT solution for use against insects. 


AN ILLUMINATED 
INDICATING 
TARGET BOX 

From Popular Mech, 1919 


12. Screwdriver, wrench (for rurnlng off valve on house water Sen ice lint) and 
shovel (for burying garbage and other wastes), and other tools. 


FOR PROPER SEWAGE DISPOSAL 
YOU WILL NEED... 


The joys ol target practice are oFten 
hampered by (he delays in the settle* 
meiit of hits. It takes lime arid is 


ihe,ct iZC.'-r 
WWHn 


1, Grnred container 
for bathroom 


lamp with 

ULI I.I. 


FPKJMT VIEW CROSS MCTIOT rFHjSNT 

Th« LeriOc-n 3-Eii* Li liy ■ Bears o( Llibe 

S-trtiminu LS-riug h ett Hel-e Sb*t ip- efc* Riftr T*ri«l 


annoying to be constantly advancing to 
the target to examine it. To do away 
witli this, an illuminated target was 
constructed that enables the shooter to 
locate every hit withmif leaving his 
post. To make the device, a square 
wooden box of convenient, size is ob- 
tained. In one side Of this, cut a round 
hoi? OS large as the largest, ring on the 
targets used. The side opposite this is 

fitted with a piece of sheet iron to stop 
the bullets. Faint this iron and the 
interior white. Inside the box, arrange 

four electric lights so their rays will 
be thrown on the bole, as shown. 
Candles may be used, if necessary. The 
tamps must be out of range of the 
bullets, that hit the target, and pror 
tectcd by an iron plate. The targets, 
painted on thin paper, are fastened over 
the front of the hole, and the 


3. Newspapers, 
iafT extra toilet tissu# 


4. Insecticide and deodorants 
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lights arc fin, while shooting, Each 
shot punctures the paper, and the light 
streaming through the hole will show 
the location of the hit. 


A Cheap 

Wet Cell Battery 

From Popular Mechanics 1925 


The high cu'iT t>l r y cclih bus cncrnif- 
a pil pinny Lo make mid homemade 
cells of various kinds, and I he de- 
scribed haft the 
merit of cheap- 
urSi and effi- 
ciency, as well as 
lonjf life, For the 
battery iaf K an ultl 
can, about 6 in, 
liigll anti 4 i tL. in 
diameter, is used. 
A porous cap ii 
requ i fed . ami Ibis 
is made by rolling; 
a strip of blotting; 
]>;^per around a 
sikk. I Vi in. in 
diameter, and Securing the Cuds with 
uielied pn ralliii. The hot loin of ilic cup 
is made I iy standing ii on a smooth sur- 
face which has been greased with vo saline, 
and poll ring in plaster o-f Paris, or mclled 
pacimn, to a dui?t Ii taf ahom Vj >«- When 
<q tuple tod, (Elc pOrO'Lis cup is stood Ect the 
center of Hit con, the outside space is 
Jllkd with chili*, boriii;'*, and turnings 
of iron, and a strip of cine is pin fed in- 
side the cup, aft shown in the drawing. 
The battery snlntion is made by dissolv- 
ing caustic soda in water until ii will take 
up nn more: a saturated solution, in oiber 
words. The tell is filled with this solu- 
tion to within an inch of the top, and con- 
nection h made with the fine bt rijn and 
ihe can by means of hind tng posts, as 
shown. Owing to the caustic character 



4f the buttery solution it ihould not he 
allowed to come into contact; with the 
i kin or Clothing. Such a cell hw a imit- 
ate of about I X Mil will deliver approx* 
imitcSy two ampere* on ihort circuit, de- 
pending on the purity of the chemicals 
ud. tic fine new of the boring* ind turn- 
in n. The internal re*Ut*nce of th« 
«J]» it high, and be Jt remit! ate obtained 
by connecting a battery of them in par- 
■ltd, it a Large amount of current » re- 
quired- However, one Of two inch celli 
will gin good reinhi for light «mw, 
nch u i doorbell circuit 


Birds iuid Blue Paper 

Some interesting experiment;! lEmt have 
been con dueled show 1 that seeds ami Crops 
[pay bn prelected from the attacks of 
birds by the use oi blue paper, Strips of 
bright-blue paper tied to strings were 
stretched across beds, and mo bifdft 

ventured near. Pieces of blue paper were 
also attached re fruit trees, and The h- inh- 
ered. robbers carefully avoided L h e pos*- 
lion. 



EVERY AMERICAN SHOULD LEARN: 

1. Warning stgnaEs and what they mean. 

2. His community plan for emergency action, 

3. Protection from radioactive fallout. 

A. First aid and home emergency preparedness, 

5, U$£ of CONELRAD — 64ft or 1240 on AM radio — for official 
information and instructions. 


SUMMARY 

PREPARE NOW TO TAKE CARE 
OF YOURSELF AND 
YOUR FAMILY 

Unsanitary conditions can disable you 
in a disaster. If an emergency occurs, 
keep calm. Drink only water that you 
know is safe. Eat only safe food that 
has been prepared under safe condi- 
tions. IF you cannot be sure that the 
things you want to eat or drink are 
safe, go without until help CONICS, 
Prepare now to take cate of yourself and your family. If your home resources 
fail, don't lose your head. Do the best you can to eat and drink sensibly and 
protect your health until help can reach you. 

An enemy attack would be primarily no attack against people. Illness and 
epidemics would be part of that attack. Its aim would be to knock the civilian pop- 
ulation out of the war. Don't help the enemy by putting yourself out of action 
through carelessness. Emergency feeding and sanitation measures can keep your 
family on its feet- 

Fake Cats Scare Birds and Mice to Save Scotchman’s Crop 

C RAFTY arc the bird* and field ml™ that 
the farmer's awd u it u planted; 
craftier than they Li William H. Randall. ■ 
land-owner In Southern Scotland who, find- 
ing the Futile ftutterlngi of the ordinary scare - 
crew n. poor guard ogainit hungry acavrogen, 
hu enlisted, the aid of on army of cardboard 
cats to guard hie crepe. 

Painted white on one aide and black on the 
ether with grotesque eyes and whiskers, they 
are almoal perfect crop savers. 

The oats are cut from stiff cardboard and 
[tailed to lath* so thpt they may be set in the 
soft toll ni a newly planted field. After the 
nof-tli have germinated and formed roots, the 
oats are pulled Up and saved for the next 
•owing. 
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Christinas Humber 


ar 

HARFEftS YOUNG PEOHJL 

DEL-tWSl-F 13, 1H82- 

( HEIltiiTM in nrmlln*L I[nir m*ny 1 MH 

j have yij-j bwn lEi I iiklri^ 1 ^kt>< h. Ifltta i^optaf 
A aiHsil muny, liaro y'ltU ImiIT Wei], nnw. IwjW 
]onn 1 1 ii ynn Mippo^e t he pnliiUkifrK nr tl aTepk it'" 
Yuvkd rcurii h&n Imn thinking KbouL ill lit**- 
J'nU will loui'li vrSufn wi 1 leLL JubL Itnit ta*t August, 
n]i(M 1 It irei*u wiirm Unit [tcn[i|> L AH" HI ^ him tin 
FfrAW hi*l*. WUrlnp fall*. HIh! lWin]ln[t }li^m.spCrfcS 
WLMl tipiia ilriiLijrhlB of Im-wnlcr, the juihl I ■‘ISt.'M: 
<ri{ | ) Ji urs h'a Yeti sti Prut 1 L-t lia.il a I htiaJy lwtf usi lo 
ciin-sliier whit xhnuld be i1i>nr> for dtrlHLntLi*.. 
WifLHfi't thil on. early si art? You were eating 

peflt'hcx Jin - ! hnt.li I ilk lia the SLIrf, ntuS WS Wt rr 
tierr, luiril ot wnrk. iiriilhs teaJi" for Cltrl^Uihii. 

Wrtl, in: w ynti s-nr.: vrtiaL ctiniir? frultl all EhSa ftC- 
■ Lvit y mi 1 1 Luil u*t ry. (J kl Hati En t 'Let i«H, rasy-gwl nr 
.nul iaiy, liftMl't t« think of luirnevlnf lib 

reimleurt yet. and bere an- all ready in-gWe 
J'OU Hrh feast* nf ClirixIrnnN fun two wrrk* hr- 
fon I he lime. Tlib week pii vrSLL ™:e thot El*n- 
TrtwCv W"!fi| PeurLS 1* nearly all given over TO 
rhriinna*. and yet It Is rurty a forr-tiin.e of *W 
we luive In ulme for yms when tlic " Christmas 
Numlirr’' npptan. Jiesl week open your eyes 
Width, ; ■ i ■ i J lilOk Ollt file "Tho ChrisT-dlim Sum her 
of ll*nrBn> You no I'eot-lp; " You remember 
w knt if ha* been in other yeart, and this, year it 
wil] be better Ilian rver. Mnllier ti'aiw: find Sf! n- 

f n fbue wrilE wmr ilySna ii.ji.ni g -on E be tovc r ; 3H'* 
Sophie Swell will leLL yull a dtltithl Till Story 
about " TlieOlrt wlio Ma^erl lip CtvrfaEniM" : Jim- 
rtty DeritVTI will de?er11t« (be awful srmpe [rot 
Auto. all ChT<uiffli thr"Sanw 3ffan L, be nnd she mlirr 
bv*ys built fa C > hr|*t.mn* rve ; Mr. Will t 'jirtptHjn 
will let! yn>l a Inepty rtnry in ven*e of vrlial ernne 
try a little frlrl Himach " A Christman Prayer" : 
Mr. MalLhc w Whi(.r, Jim., Isns n rharmiciji M(nry 
lo tell about a ymjnjt btiF trim was H A trhriiitnyits 
KnlultE"; and Miss Oliir W|l«nr will rive- yon a 
ddlrblful lEttlf? pl*J ™lled. "The Old Wpm»n in 
I tic Shoe,'"’ which ynu ran alt pftt U|i alllimt Jif- 
■ (lenity fcNp Cbri^linas e re ur anuiv Ollier fdc-nm’i L 
bolMuplinK, 

Then, Inst I rut tint "Lfrnrt . Mr*. Milrcrinfil Sn:uj 
ster will p-lv* you ft "CbrlBlma* Carol,” which 
>lilh bean ict to aweet and hItidLc miLsic. Matiy 
of you eat piar, and nearly all of you. we known 
□an this 1 



tmmrvTm. K ** 1 

How delLjtbted we are, dear Pryetml*! res*, that 
-you have having a «ort or grand con- 

cerer.re whereby Wc un r i n**!*! raob ■.:■!! if r Ln unit 
■injf pre«rrn» for ihr eomln e Ch rlitm** ! We take 
great it-leaiHkro I n con t rl bui sn / the little at k n^ T . 
To nuke pitta with as little «xpruae tin pnMUhle 
will, wd- pmUib-ft, bO a iciHLLi , ri , 'f I ULpa-rCjiner with 

iDtfit of u* Util* fflrlt, a* wo i*l] have quite a mim- 
l>nr of mlatifce. aod wo don't want to lea rt any 
of (he Of nut In the col’ll u» Clhrlnlnias nuiniiag. 

Tint, <et Bituin n]d boupy or mu*.L»rd bottles : 
ndlei; t ihnpe that have n nleo shape ; paint them 
1 by pal rah either In terra cotta, bind, nr n verv 
pale Jlmde of nLlroi when thorniLalily dry. Itiucli 
the neck and tup w It'll ft*dil paint- floUh with 
Kurf pretty wnr phrture iHiited mi the fmni. 
You will ba rk-lity rewande-i for -your trouble, 
when you vr what a taut y pair of va-v* jnn ba-re 
Made. A box uf gold paint can be bought fnr 


THE MARCHING MORONS By^saxon 

[Harper's and Godey's articles referred to are 
to the left and at the end of this editorial) 

THE MARCHING MORONS is the title of a classic sclen w fiction novelette 
by G,M r Kombsuth. It can be found in mo*! any library in the booh BEST 
SCIENCE FICTION STORIES, 1952 and has been published In paperback. 

The Slory takes place several hundred years in the future but Is a shockingly 
realistic picture of our own limes. Kombluth must hove been a real optimist to 
put it so far ahead. Actually, Ihe low level of intelligence In 197B would be 
enough to doom world civilization even if my other projections were 
inaccurate. 

Basically, the story deals with a person who goes to sleep under anasthesia 
In our time and is awakened in the far future. He Is shown that the Earth is 
flooded with morons and the average I.Q. is 45- {U-S. tests have gone out of 
fashion now; scores have become so low.J The overwhelming majority are 
unfit for any useful work so the able future types are their virtual slaves. The 
population of the world Is five billion. {Ours Is four and a half bill ion.) 

The main reason given for the problem was that the intelligent left 
childbearing to the ignorant and the I.Q .3 want down more and more as the 
dummies procreated increasingly. What with our own '' intelligent" classes 
having fewer children and the faggots taking more good genetic material out of 
1 h e gene poo t, our m orons are m arch I n g today, 

Kombluth's ha roes believed ihe problem would have been solved by more of 
the Intelligent reproducing, I disagree. The problem would have, and could 
have been solved in our time, if the less intelligent had been sterilized, The 
idea of Ihe two classes trying to outbreed one another could only lead to the 
surplus population which was, and is now, the actual basis ot the problem. 

The story Is hilarious but will make you squirm to see how close It fits our 
own time, U you haven't already read THE MARCHING MORONS, do so and 
you will belter understand the following. 

THE MARCHING MORONS will make you think of Ayn Rand’s ATLAS 
SHRUGGED (See Vol, 1 H page 139) and my own editorials on dummies,, (Vol, 1 , 
pages-64 and % 4 ) * 

It has been broadcast increasingly that college entrance scores are getting 
lower all the time. Now predictions are oul that by the year 2000, Americans 
won't be able to read al all. 

The TV cofiunenlatert say this is the fault of Television. As bad as most TV 

is, this is simply not true. Children attend school for five hours a day tor five 
days a week. Aside from a tew non-reading subjecls, any normally Intelligent 
child would pick up the reading of basic English in a few months, simply by 
exposure. 

1 learned to read long before I went to school. From the age of four, on, I 
would ask my parents and brother and sister what certain words were in 
comics and the Sunday funnies. I Just picked up the skill gradually, as e matter 
of course. 

My mother had bought a complete set of the works of Mark Twain and read 
to us nightly from TOM SAWYER, HUCKLEBERRY FfNN and on through 
PUDDEMHEAD WILSON . Both she and my father were raised In Arkansas and 
both graduaied from the elghlh grade in one room, ramshackle country 
schools. 

Mom never read a book on her own, excepl the Bible and Dad only read 
Western pulps. But they could read as well as anyone. They were simply 
peasants with no intellectual leanings. By modern standards they were 
Ignorant rednecks and their speech and accents were crude, but they had 
native intelligence. 

Grandma, on my mother's side, couldn't read her own name. But her 
children had the opportunity and. like It or not, they had to take advantage of 

it. I remember either Mom or Aunt Lydia telling of not paying attention one day 
and the teacher Ihrew a chestnut at her and she had a lump or her forehead for 
three days. 
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I wnnty fli e nr thirty c+itU, and with it you can 
wort wondera. It addi urtacJy to the beauty or 

fliqutf In Lm([|lWrngtet rim wlEh mid [taint. 

It you han a fancy iitraw h-*l that I* out ol 
HWU, rip It to pieces, being Qiref ul not LG out 

thu hmsd ; tiilt m. pii-ix- of riArirhcm-nri Ihc shape of 

n pinan^li ; allfhlly damptll the MlrjW, jLud 


a CHtrniK'iijiU ; slightly dampen the HNW, aud 
d‘w on (he priatebortnl In mwn fiverlafipLng c*jjli 
nth^TL vriiiili ilry.jflvu It one nr two thin -of 


^hIlI point ; llnr the Inside wttli pale bins sLItila ; 
trim the top dctpC With B FDW i if ml bleote'S rib 
bun, jikjn tktatly In the I™ t L pui « hKip at tbs 
top t-u banc up h>. and a bom- and enda of rlbbnu 
oh I lie li user pnSlU. This will be an tOt-KMJil lia.1 r- 
rwrivur f, ir mamma. 

t.H-t 4 Stout poond bn i. abnul as Unr* an a tea 
S 4 U 0 rr mul three or fnirir Lniilieadecn : «v(r neap 
jj lOhbdt wit Ei pa|e blue or n|J yu|| lIltffBITUtt 
a k-™p pie l lira; on the Inside of the coven cut 

out Hjf eordlnHl Canton lin.n.m -1 a miind piece fur 
the nutsMc >if the Cuiir. nr me, if you prefer If, 
either allk. ■min, nr velvet ; -put i straight bond 
Of llie material ATOUnd the aids of the CoVer r Uhd 
ntlLc’h llnoiy and GUExkte Ihyrthcr op []li± til™ 

with old jfold emhpi.l4cry silk: fasten a «(rlp 
a ran nd t he bnttpnt part In the same mi niter, and 
finish with a fancy Hbhtrn bLtxIa-Ih around tbs 
bottom puM. and faster«d on noe side : a huw 
on the tup of (lit cover completes a ctiCf-bn-x for 
papa. A set may be made— obe box for L-ultara, 
•nd rme for cuCTn. A bos of this kind makes a 
pretty receptacle for tpbaiao. 

Eteuu [JfiiL LfJlefl Can be cuaied uul flf CUit-Ol 
ribbons. Take [Wo ILripa |Ea or ton luache* Luo ic, 
Bucordlnjc to n-ldtEi : «w lace Imerthin between 
1 he two iLripo of ribbon. tied Bu la-li «H|i lace nljt- 
te* all inmnd. Ttaa ribbun atrip* may be tm= 
fp'Wl bjrenibrtlJsiry, Patterns may ba traced 
LHI ribbons or M|uarea <if poplin or satin by the 
aid of L*.rbon paper, 

stchool Luif* imy be eroclutretf out of mucramb 
eonJ , and they are bgth durable anti pretty. The 
inmitt that can be made front tbe brlrbt aud pret- 
ty CaitEun flannel* aro Indued wondorful— small 
tiible spread i t Htaud and olmlr ttirK and, no- 
ruerona nmceftil artk-le* useful in a bontr. 

H"e Tear E bat by t hts tints IhS deaf PhrfKi litre** 
li idukEnf fierce. We will eL« yun just one Idea 
nf a ehair scarf, ami from tbl* you can form many 
others. Cut Jtnme oardFnal panton IbiqikPl the 
length him! wldtEi t lie elirtSr l^ulret ; a plsce or 
old gnld Itumne) Input aurosa tlm cjidtdrltl Indies 
on i mo aids and three op tbe ol ber, and ^e w fur- 
nit lire frij^re aurona the end. i where- the two tot 
ota Join turn In the raw edpr, slid W-urit wElb silk 
(red ihaded t In lierrlnir bunr iEltcli. Tin inlyc of 
the side* lit flubbed In Lite *ium manner i or nar- 
row ^ el vet In. Ltid on (be edgje Unit, and then 
worked with faUcV Silk. In- lierriiiK betue. CrS- 
Kinne* nay t>s used wltb ulavUur effect. 


. wltb pkaritiK effect. 

UkittE: and Mabil D, 


In thou itmu^ Kids were sent to school to learn reading, writing and 
arithmetic. Discipline was harsh and ir a child simply wouldn't learn, he was 
sant home and pnpnounwd feeble- minded. Thus, parents always sided with 
the teacher and the children learned whether they wanted to or not. 

On nty lira! day at school at P.S. 62 In Brooklyn in 1936 things want wall 
enough as my teacher began with the ABCs which i hadn't Jearned. I knew 
words but what was the use of the asperate letters? 

While l was learning the ABCs I was reading the first grade reader, which I 
wasn't expected ie gel into for several weeks, it's main story went something 
like this: "The red squirrel ran up the tree and got an acorn. Then he ran down 
the tree and dug a hole. He put the acorn In the hole and covered It,” It was 
certainly on a higher level than "Sue Spot run 11 , but I didn't care tor the plot. 

I told the teacher E wanted to read about knights and sword lighting instead 
and she told me the book was for learning to read; not for fun, She also said 
parents shouldn't teach their children to read because that was ihe teacher's 
Job. 

I told Momma and she said the teacher was a fool but I shouldn't tell her so 
because she was a Yankee and didn't know no better, 

Actually, both the teacher end Mamma were right In ihelr own ways. In a one 
room school with all eight grades being taught to children of various ages by 
one teacher,, a child could proceed al his own pace. One child could be 
learning third grade arithmetic and fifth grade reading and second grade 
geography and still be listed as In the fourth grade on his report card. 

In the dty schools, however, one teacher laugh I one group of children of the 
same age the same level of every subject. Also, the whole class had to study 
the same chapter at the same time. So when the teacher was teaching the other 
kids how to read Ihe squirrel story l was shooting paperwads with a rubber 
band. 

I will proceed lo prove thal the one room, multi-grade school house gave the 
best primary education. However, I don't mean to impEy that the so-called 
progressive schools, working on somewhat similar Fines are anywhere as 
good. They are playpens. The children do what they want to. (f they would 
rather play with clay or cut out paper dolls, that's what I hey do. 

In the old One room schools a child might work at various grade levels- But 
he didn't play, except at recess. Come arithmetic time he might be on the 
second grade level while Ihe child next to him was on the third. But they both 
studied arithmetic. They had no choice as to subject; only the level Of the 


Vou <ln: little WOCrten, tufw non yuu I mupfliie 
IIiml a Foftmutren could Look njiyilihifr but de- 
lighted: with IO hrif hil and HO W-e I l-e I [ireaue d • 
letter u tlila. Yoa have deturibed • ciumbcr of 
pretty (irta bo t^ry plainly that I. think b pood 
m*.n;r bieuLL Buelmt* will h-l to work to mo what 
lov-ely tliLnp they tan egn-trly* from oddi and 
end* by tbe *td uP« Utile home mirk and a fa# 
Inrijx-.nri re materia Li. 


subject. And rather than being forbidden to copy one another's work, those 
who knew more were expected to help those who knew less. 

Concerning arithmetic; when l was In the third grade in Chicago, I was sick 
and missed a couple of weeks when the teacher was giving a course in a kind 
of multiplication. 1 came in on the day of the test and hadn't learned how to 
solve Ihe problems in the test. Somehow, I figured out a different method and 
got all the answers right. 


IiiqnrHJT, Kit Tux. 

„ Tk" bf r* In. nur direct bmte nttriri mfl to writl 
to tlw P'lAliri litre**, aud Mil ber whai aha tliltik* 
tboui flfctilinf. Tb*™ Lx a «t of fellow* hum 
BIKitbCr part u i Lfoc town wbokreji cumins «( I.]*, 
uid xLtecilnjr n* with cLlal™ inif itcvntl, wl»n- 
r Tftr (hey jtet * ctwddLx:. V*i Eirr Min If thry don’t 
»top ih*y’tt dud ihcjii*r|r«4 arrested *utm. for 
tbey htlc bnjlti ftimc windows and carried off 
*re* eti-rer*. Ho reyi w-i tniut u( tiio polfeeme n 
lo drire thtni oir. Mother w*nta to wtn tltem 
orer bj kliidotto, and i ho *nd some otiier ladtea 
are colnir Ejj Ifirt. up & ChrlaXUlBB Irw, ur MKPC- 
thlcE llte that, to tJdLn thtini. 1 iht'p't an to 
it. fla( w« boyg ihlnk [be bc«t w*y will be to 
b*T(j a fair aqu* re ff(hl, ihd acute «w hurinew. 
W4 niiMn tljiht wild drive Cbem off B iind oar 
oajptElo. Uazry b..hQ’L*rraj<l of anybody, 

**n u yoar opinion, i^urite B. writ** (bin. but 
Wt All! Julfi in llictlLfif u-tir nj.rpf -4 

S-, igiiK N., JobN and hum T, 

1 hipCom If 1 ur thil I afren with rour nm- 
llbcn tli*t In the Edpi-tuxi nolblnr luccoeii like 
kltuloDbi. jnii will any: "Tit re! Jiul what we 


My tHcher admitted I got all the answers right but I got a zero for not doing 
It her way. I was so furious I never learned ary more arithmetic while in grade 
school, In future tests I just figured out my own methods and got barely 
passing scores from then on. 

Of cemrae, t still did well In reading. At age 11, I was on a first year college 
level of reading and comprehension. I was ahead of my class at that time but 
it's a fact that today, the average first year college student reads and 
comprehends below the level of Ihe average 11 year-olds of my day. 

i was quite sickly so 1 was 16 whan I got out of grade school. They seldom 
skipped students then So if one missed a lot of school he had to make up the 
time regardless of how much he knew. I didn't bother to go to high school. I 
would have been three years older than the first year high school students. But 
also, I knew that most high school students were stupid and the curriculum 
was Mickey Mouse, A later G-E.D. test, about 1&55, showed I had an overall 
score of 85%, whereas 70% was passing for the average high school graduate. 

Now, I'm not bragging. I'm just saying that the ach lavement levels were 
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tjcpeqltd from the Post m lit rest ! WonieB never 
iLjiprui'e of fighting for one's rights I 11 1 own, 

baj*. that 1 dislike alt r:>ugh 4jujnrels. and Ebln-k 
that Ibey «tn>uld: tw avoided tf possible, And 
yst there *rr tlflK* ■whe p H Is nerewurf eh(v^ 
th-al a i>::'y has il:uI pEun:k. I men afraid 

that you have hurt the reelLngi rtf thorn boy* Iry 
DCtlrft Kn tHougEi y*i] wene tetter than they. 
Pet haps you have arouned their anger hy bouts, 
or by during Hum to count njj your groutid. I 
W£>qjd not right 1 [ St pad t* tielped l hu t Sf obliged 
to light. I would. If I were a bety, do tby patt men’ 
fully. If 1 uw a boy of my all* ftl-treatlng a lit- 
tle one, do you Chink I would walk oS and not 
interfere? And If 1 taw a erowd of bpj* worry- 
log ar;ri>ur dog or puny eat, wuuUln'l 1 gn to tbn 
r-atniE-t Tint i would. And I wOUtd fiut Join In 
the wicked HiarTtruent of lll-bnad hoyt who make 
C un of people beta una they are not ijllI te bright Ln 
ibelr mlndi. or have a d cfeet nf some kind. 

If tho Irnutle in list come, and you ere not In 
any wey the offend litg party, ilien «tand Up for 
vour rights. If they should attach you, yOur g*p-. 
Cain nun firta bf aura, like a good general, that 
hie forces are strong enough to meet tliu aygr^sa' 
tiri, and ilien, If [kmuEIi] , drive t hem away, and 
frighten chem so tlici roughly Chat Ihey wilt uavar 
ulirK^y you Agnltl- 

£3 aft ynjti ever lieeird what Thom as Hughes has 
tn say on this anlyjeet Ln "Tom drawn's SeJujol 
X)uya"t— a book wbloh every boy should read i 

“After pH. what wma|f| life lw without fljrht- 
Inv, a should Jihe to knu-w T From tire L-radle to 
i In: jcntve, lighting. rightly umlersumiJ , Is chti 
tiiLNinesiK ** i he mil, hlgheHi, htKnesicHi hnN ineen — 
iif every sun L»f mari- Every one «'h» Is worth 
h-t* salt ha<* Ida enemlea. wlm mutt be boa ten. be 
they evil thought* and habUa In himself, or aplr 
: L u- 1 1 W lekf dilLMlsea III iilgli plaeea. or Ituaslana, Or 
BorrlrrTulfimi*, enf full. Tom. er Harry, who w|l| 
cm it let hin i live h i* 1 1 fc i 1 1 unii-t till lie has 1 li rashed 
them .... . 

"An to fighting— keep nut of It If you can. by 
nil mr*ns. Wlim tins time curt**, If St ever 
aho«W, Chut you have in wry 'Yea' or ''No’ C« a 
uhal hm g l- to right. suy ' K o." I f you ea n— on I y ta ke 
l'ptc v<ai i:iiiki! St i Lvar Eu j icirKeilveH why v mil any 
1 No, ' I ft n proof of t hr h IghtAt courage, if dorm 
fridii IrueCIjrJatlun motives. Ifto quite rfclu and 
fu.-Htl tinhle. if done froin IL Niinpto aversion tophya 1 
Jual |mi 1 1 1 ami d* ngcr. U liI don 't sa y “ No’ benun 
you four a Unking, and say or think It's t>eoaus« 
you fear Gmi. for CliaC^s neither Christian hot 
imUvAt. And Sf you do fighE, fight il nut ; and 
don't give in while you caa ntuud »nd aae." 


rgnisitHii, Vii'tini. 

Please tell me wliat- you cluargc for putting nn 

cjchwu^e in Jr mtr [fa per. 

1 go to K'linpl, 1 ii 3ii in nivLriori of PructLona. 
I gut a paper from Indian Ttrritnry co.nliiy. a 
get plenty uf piLin:r&, and stay In tne house at 
night and read Them and study my Eetsons 

Clit-Voil S. T. 

There ts n.u charge fo r the Insert Ion of an ex- 
change. 

One sentence in your letter rlcasea mo tw very 
much. Clayton, that t must call the stlcntleh nf 
th? iKpya to Li. 1 E La t hat yo u spe nt| you r ov-aolnjfi 
S'l the houfio studying and rending. Tb5a la a 
much httter aud, on tha whole u happier, way 
of spending them than llmue boys have wbo are 
Aot contented with merry play by dayligSit, but 
want to go out evenings as wett. 

Did you ever hear a J logic t used loauy when 
I wuut. to school : 

" Mull icilSL-at Lon Is vexation, 

IHvIr.lOn'n JiLAL Ad had, 

Ths Auk of ThriM! It puiitss me, 

Uai KAAGTfONli drive rue m*d"t 


KlILU, Ilill. 

I am a little glrL vUt y^art old, and love fuq 
and novelty, and I would like In tdl the little 
bn yd and girls Ln America about a fair which was 
held to lIib public garden here In Naples for the 
relief of (hr SUtfCTf-m from the fl isid ■ In N 0 rtlie m 
Italy, Pupa, my brother, and I went to It. At 
I be principal entrance | a ibu gapdeu, which !■ 


going down by ihe year. 1 coukJ see them go down. 1 wasn't necessarily 
smarter lhan tho people of my own age. Younger people were Just lees 
competent. 

I found this out when E was urged by a teacher I met to go to junior college ai 
the age of 26. I was older than most of the students but I was shocked at their 
Ignorance, since (hey had graduated high school but were less educated than 
t. 

Wanting to take German, E found lhat I knew nothing of sentence structure, 
This knowledge was essential to learning & foreign language so I had to take 
dumbbell English. I was amazed to find lhat the other students In that class 
were there, not Irom technical Ignorance, but because most of them couldn’t 
even read at a fifth grade level. How did they graduate eighth grade and go 
lh rou g h b I g h sch ool? This was In 195-9- 

ln my college entrance test I got over 90 percentile In English usage and only 
20 percentile In math. I had decided to take algebra but the teacher threw me 
out of the class and I had to take dumbbell arithmetic. In one semester I rose 
from 20 percentilo to 60 percentile with a B. 

But here's the clencher. The other students In dumbbell English and math 
showed little, if any improvement* They had had the exposure, which I had 
lacked. But they simply didn't have the brains to learn. Again, this was in 1 959- 

As the years have gone by our youth has had more exposure to knowledge 
than anyone In history. But they are virtual morons and their ability to function 
socially is lessening each year. 

Lost you think this Is my typical raving, t have beEow, comparisons of the 
average intelligence of children □( the 19th Century, Following are two pages 
from the latter columns of HARPER’S YOUNG FEOPLE, Dec. 19, 1662. Et was 
written for children from three years to about 13, since those older were more 
Into formal education or already working by that age. 

On reading the first part, notice the vocabulary and the expectation lhat 
m any of the 1 1 tt I a raade rs cou Ed act ual ly play the Ch rl si mas carol advert I zed for 
later. Following are the tetters of little chlEdren and their answers by the 
"Postmistress". You might expect some spelling was corrected but the words 
were those of the children. 

Grace and Mabel D, were probably about eight or ten. Yet, their vocabulary 
would pass musler in any modern coliegB, 

The three boya asking about lighting were answered by a woman; not an 
empty headed Liberal bitch of today who would have advised them to give the 
"underprlvilaged" attackers anything they wanted. 

Could your nlnfr-year-o!d write such a description of living in Italy as did thd 
19th Century American girl, Mamie D.? 

Harry J, was just an average boy of his day, But his exuberance and natural 
love (or his family members would be refreshing today, compared to our bored 
children who see their relatives as only a drag. 

Edna P.S, did not whine lor money to buy gilts. She wanted ideas on how to 
m ake l hem for he r I o ved one s, VY here are t he Ednas o I today? 

Alhelslane K,, seven, could no| only write, but he could read "Nan"*, a 
children’s story In HARPER’S YOUNG PEOPLE with concepts and the 
vocabulary lew high sc heelers could gel through today. 

Eight-year-old Edith L/a letler is charming but unexceptional for her era. 
The same goes for lhat of Oliver P., seven. 

Now, Grade Emerson M. read HARPER'S YOUNG PEOPLE to herself al the 
age of five. Her reference to her ability to type is to be believed. However, she 
ad mi is her papa typed the letter. 1 suppose It was an old Oliver. A child could 
use the Oliver when It was new. Bui as It began to wear, tiny hands could not 
manage the Increasingly slicking keys. Yet, 1 have no doubt the words were 
hers. 

The fast entry, a memorial to Eddie Shlffi&r, paints a picture of a boy, the 
kind of which made our nation great. The universal lack of his kind today has 
doomed world civilization as surely as would a full-scale nuclear war. 



THE SURVIVOR Vol , 3 


993 


THE SURVIVOR Vol- 3- 


cjatlKd VJJla National?, were four areal elephants, 
pui Live unfip., but frame-work coveted with can- 
vas, Them Wer* ft great m*tiy J*«are Htildq, 
One wm a doll hiLjjLr ;, thl> wu shaped Co repre- 
seiLt a. tremendous doll locking out from a walk- 
ing -haaket., such an the Ncajpolitam put their ha- 
hSei In when tlifcy Ate learning 10 Walk. Outside 
of this Haakt' blUT were hung drum*, and 
alE niirti of play [hinge, the jselllnf of which went 
OH «t (he OlKir, Jml uppcdlt* Lo tbLu Wm a 
tower basai, w hlch had Hh hack against a ulitun. 
And what to you think Ihu back was f A look ■ 
Ing-gLus. Till# turtr wa» I Lie a bowtr at wit- 
Iowa dieted with flower* Cb>t had she faculty of 
atari d Log without tH* least anppurt. Then there 
wan a cigar booth wblcb tooied very much like 
an Ihdlaa wigwam; It wa> built of mock clgare. 
r.Rr 1 1 line reaching from the ground to the top or 
the wigwam, 

In itht gulden when the fair waa held then la 
an *quanuui, Tire director of li leave all the 

money made by It that day for the benefit of tbn 
filf. About twenty 4 ve thousand people wni 
to the fair. eo of course e treat many went to to 
rw the anua-rluiti. One of coy dearest tiimndB,* 
jltclfl gljd (lamed Beatrice, went 1o. aim a wended 
Vo the lop of ilie hou*e to take a blrcTeeve Hew 
of the fair, ami fH| through (i ikyilghv Into Che 
renira below, which wai tucked. she was uncon- 
scti-UN wheu ehu rtrtick ih* flnH>r, The key cuutd 
not be found, and whrti they were about to break 
down the dtrtl she came to her *enses, and called 
CL ^i F ’ ®l ! Hpbt- Juai- tbep |he key was f on nd. 

Thr fair flowed wllli ton- works In the evctiluf. 
which L did not «c. I wa* disappointed, because 
there we* an tleijlrlc Pnuchlu-ello. which must 
have bean, foonj. M**[p J>, 

ffhtl a pier your little friend tnrt wLth raelmn 
ftcddcnt I I hope a be noon rtCorered from the 
shock It gftTe her 

Your description of the fair Ln very well writ- 
ten, end 3 wish E could have gone wSiii you to 
wo the wonderful makii believe elephants, the 
fl nwer ba sar. and I he lovely d ojli. The beat thing 
about It ell was chat the money, which no doubt 
flowed freely Intu the treftiuiry. w«,a given tohelp 
Chose who were Its cu red. 

Now wo wUl take a Journey from Naples to 
New York 

Lillie fnjk* who go shopping In this busy city 
are familiar with the shrill cry of " C-a-a-sh t" by 
width the sales worn cn summon Che iflris who 
tarry parcels mid en on errand* in thr crowded 
buildings, I sometime* look at these quickwit- 
ted and light-footed little errand girt*. Add won* 
tier what sort of hnmes they have, and hope, 
Osp£clH. 3 ty when E Net n tired lcuS( tub their fores, 
that Ihelr paretics will nol bo themselves too 
weary with the day's wurk lo give (hem a kind 
welcome heme at night, And now, when you 
vend I he true srory wbk-h a indy writes for the 
Post ■ofilr’c do*. T nm sure ymi will feel IhM nun 
little girl deterred erCdtC Jnr being ahoce the 

tempi ill Iuil to take wlmc w'aji not her own ; 

Very recenlty In one of our SaTga shops on 
-Sixth AvCilUC ii Little “cash jflH"' pl-l'kuil li pan-mo 
money. The rule. In nil tbe*e establish nients Is 
that art kies dropped or forgotten by car? lew 
cu'-i'i-m.-ti n* shall ha t-arrie-d titihe 1 ' Found'"' desk ; 
hue kf H- clerk Is dishonest . this rule can he evaded. 
The ill lie- plrl was honest, and Ihcrefoir- look the 
money to the proprietor of the shop, dome time 
■'Hiring the day a young man came In, asking !f a 
hundred-do|l*r hfll hsd been seen i be cnuld not 
l>e poaltlva, but tic tboughthe bad Lost It there. 
lL ass proved that he was the owner or the found 
money, nud so pleased was ho to know that ft 
little girl had Hern honest cunngh to place It 
where it could bo claimed that lio asked to hare 
hrr presented to him. and garo her furlhwIlCi 
i wen i y di e dol |ars. Thu proprintor of vhc store 
ihougfit It would he uii&ht? to allow tbe child to 
Ed limn-f! alone with wbat was. Tor her, an large a 
sum of mnuey. for (tie untaught street children 
are btild little thieves. so h? went home with her. 
lie found the family dreadfully destitute ; the mi i 
1 li r r a nd ntd<: r d uughlet Were hn fh LI L and in bed ; 
the rent was dne, ami bnL Tnr this trmelr gHt all 
the family would have been turned Inlu the street 
tko: very neit day. Were not these deeds of fcuyn* 
esty and kindness beautifully blended t nnrl do 
you r nt tblnli, thftl little girl mn?C hftvr been glad 
and proud Ihus to have savod her dear ones so 


An example of our 

government's acknoiwladgamant of Ihu Imbecility of the average American, the 
J.T- Baker Chamlcat Co* and most others have sent real riel ton itsta to all their 
representatives. Such lists are aimed mainly at potential Illicit drug 
manufacturers* An addendum to the paksr list, having nothing to do wfth 
narcotics, Is the injunction: “Do not sell: Carbon disulphide, carbon 
tetrachloride, any cyanides, (urpeniine (?), potassium hydroxide {wood lye), 
nitric acid, sulphuric acid, any nitrates, any chlorates, hydrofluoric acid- 1 ' 


Skipping to another subject of 1860 is a selection of editor's rejects. Aside 
from ignorance to spelling and Core and Dora Dodd's flaunting their 
vocabulary, mosl of these rejects are far betier, more intelligent and full of 
sheer wit and comedlq talent than Is printed In the best publications today. (I'd 
have given SI 0-00 simply for JJ.s line from THE SLAYIN PAR'nr. “The nlle 
before the ano had snu,'\ 

Although I can sympathize with the editor of that time, E only wish most Of 
the pieces sent to me had a tenth of that talent shown here. 

Now well go back to 1861 when intelligence was even higher. GODEY'8 
LADY'S BOOK AND MAGAZINE carried a course In CHEMISTRY FOR THE 
YOUNG* Again, pro and early teens with little formal education. Notice, the 
writer calls the experiment a “simple case"* (College chemistry today), And 
could a modern American go to the "Philosophical instrument maker" and have 
such an apparatus made tor a child's experiment? 

Passing on to lesson XX (£0) I reproduce only the (its! paragraph, listing the 
required ingredients for another experiment': Phosphorous, ammonium 
nitrate, nitric acid and oil of vitriol (sulphuric add). All of these are Impossible 
to get by children today. Nowadays they lack judgement and skill to be trusted 
with such chemicals. 

Although most of the humor of the 19th Century does not appeal to ue, due 
to different frames of reference, “Miss Pry mm on Babies", GOOEY'S, 1872, 
written by a woman. Is a monologue Joan Rivers or any other comedienne 
could use commercially. 

Wa of the 20th Cenlury have beer led to believe (hat women of the 19th were 
bubble- headed dummies, protected from realiiy and able only to read and 
understand cooking and flirtatious romances. The average woman of the ISth 
Century, with any education at all, was far more intelligent than the men and 
women of today. 

Imagine WOMAN'S DAY printing a complete description of the manufacture 
of gunpowder. The average woman of today could barely read It. much less 
understand It. Yet, If is a treatise worthy of Inclusion in any modern textbook 
explosives* 

So, you eh, although we have an accumulation of knowledge undreamed of 
then, our people are mental midgets, compared to f9th Century Americans. 
Our only hope of survival In the near future la to abandon modern concepts of 
progress and the Idea that we are somehow superior to our ancestors. 

The average modem American )S a feeble-minded degenerate and Is being 
led lo Ihe slaughter. The morons are marching, even now. And If you march 
wit ti them , t he death of 1 he In f a rl or w li I be your just and 1 nev 1 1 able reward * 


istitfi. AulfcTtng r , , *j *,„ .* mftrls ftuch a rental ihAt papa eaiire ihg 

|n y^ur jilesAJint planning for cnnsniifti, aoar f wt n [ the fttalfft and exiled. ” B&yi ! lxjy* ! what 
children, I Sruut J'oii ere all rtmemMrliig thru? ftTv? yea atioutf Then ?Mi;t came (o tlictfcwF 
w>n jire not au romfriFtable ft* are. Thtrcnnil anUI there wi*re but kwh eat takes, and we 
h. ^ *j Sn thr world Ln Hurry fiml get dressed rtn: hreakfait. 

r|j n creftL dea] ot riine.riflg n J"'' * 1 '™ "' ^ i hnve * aled. and 1 Luke my Jit' It cnusln Helen 
mtrry winter d»yr. when iha HiD-w^liaft fall, and , rthftn , l>n ]t . j ||^ t4> „„ dc , >- art 

you, nhri are warmly tlad, nftv-e 5* niBcn Tnn. an( t Clark, uiy two brothers. On holidays pant 
Tcu tisHIL be the HappSer 5 f ytM 3 do your share In i-nd Uncle itajhft g>> and skKta lo&. Afld tqy tmjjht 
making itnae cold h*re homo UrlfitileF aad to ate papa, ha «ka.t«* »r> aksiy 1 ,banf-&/, 
warmer. r — HA[UtT J, 

EF** Jm+FT, titT LtrilrftAt, Qtolftr 

Hurrah for Hit *n*w ! When I Jumped nut tjf 

bed thlt morning, ard ftftw tlw street all while. I I tftXe your dellaHICu] pflper. anj reAJ ilJ ■ tbft 
v*-m n^> and i gave thren dheet*. >ly brother -ettere lit the Poet'ofllrt Box, and 1 tlmugqt l 
Ni:d wnkc up, and he run to the ft'liidnw and evnuld writ* fine myself, althoueh I have rptany* 
opened It. ftod made u NUpw-bftlJ of tHq aitotr [>q ihlrtg very latq rtitlng to eay. But I 6^*“ { W ' LL 
Ibeslll. HttSirew Ituf. me, and oh f Itwasaplnn* tell you abnat an owl that marie a *Mitt at our 
did nuri cold 1 W‘e had ft k 77 ” 311 pillow flsht then, hoa*" oart alaEit. Mamma and I were Juat going 
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!ju L 111 the hall whliri WIT honrd * nQlnft UftStuLHl : 
3ts*litbied Ilk* an Animal ; ll 0sw h ain! sIIstiUhJ <m 
theg-u* firtum-*. HttiincuifliEil [ weresofriglitened 
thiLi we didn’t 'knew wltm 11 wsa. I tan f*r papa, 
n,n4 he caught Lt, and. found It t* be * great owl: 
he d|0 nntkWp Lt. hut let It nut In the yard, and 
that was the bisl wf saw at Lt. . 

Dene E'lsstmlstrc*?. It. L* Ah*ul time to tealia 
ChrirtruAfl present*. hut ll Is so hnni [« knn-w 
what t<* i; i nice that I haven’t got very monymada 
yet. Have you t £dh* t. S. 


.ml tilled you his ileiir lht£ In pene veriug duUKiL- 
i*r, as [ am sure he did r 

1 1 Ll '>*■■:■ H, Vi.-P Tun. 

I am a boy ilmnat eight yearn old I hare a 
pet dug; bis name ts Ufatch We had two out* 
OOm« In a bug. Ore went away because ha did 
not like ms ; hfi thought- E would huri hLrii nornn 
wav. I like t* ms iFe baits land at the river, 
and i have been trying Co make one. I mads a 
Euenmuitra the other duv. E used & block of 


The owl was probably as Alarmed M yon were, 
when lie found hSmselMn such strung" quarters. 

I have not lime to make many of nty Christ rnos 
:lfti, dearie : iIlIa F^st-cERee Boa kerps rue an 
iuiy. But If yon read the Letters Ln this number 

yon will get a good many bright Ldm . and yon 
may try to put som e of them In prvtlw. 

FFdhsit, >tw Jiiisr. 

I am a Little boy seven yen* *U1. and hare a 
brother thirteen years oLd. 1 take Yoimo Fio- 
na 1 Ilk* " Nan” very much. We have a big 
tame turtle, but bn bu buried hLunsetf for too 
winter. 

I am just getting over the measles, aud thought 
I would write to you, This Is tut Dmt letter- 

Atkilstimi X, 

J m glad yon are oyer the troublesome m ca- 
rter- — 

Bmm, MtCWM-LK. 

1 am a little girl eight yean 0W- 1 like Yorim 
PmrLi rery tututh. I bare a sister ten yean old, 
and a baby ilstar cm and a half years old. Jea- 
•La, my oldevt slater. tus a dog named Hon ; be 
was a Christmgi present. My cr.nTnm.ii and pn,™ 
are going to New York. Jessie and baby audi 
will be Ln ft alone wLtL mi -aunt LLifle. i would 
like to write aWt p*^. bur 1 have none ei&ept 
my baby sister : ehe L* Teryounulng. ] take mu- 
sin lessons, but don't like to practice. and my 
papa d|d not Itnnw anything about it until 1 
pluysd a pLew fnr him one e venlng. He was veiy 
couch surprised. My slater doc* not know 1 am 
writing a letter, and ahe wlIL not know it until 
•be roads It in the Poat-olBue Boat. Z&ith J„ 

DLd you not feel rewarded for the trouble of 
practicing when papa USsed you for lhat piece, 


and I base been trying to make one. T made a 
Locoituailsa [tit; other dav. I used a block o{ 
wood , acid cut Lt round for the main part, and took 
eight checker* for wheels, a apool with ona end 
cut off fur a smoke-stack, an aec-rn f ortho dome, 
a vj.u*rr L.Li.hrk of wood fora cab. and a stiff pLe^o 
of card-board for the Cop of the cab, pasted on. 
Pur th* tender I used two spool* and a small pa- 
per bo* I fastened ths spools on tbn furor box. 
It tooted pretty well when done. My big sister 
Suit bagged it away : sha said she wanted It to 
keep, and would abciw It in me when I was a 
man. 1 like the Canoe Cruiae. " ILopemyict- 
l*r isn't too loot Outib P. 

l.iiii-L'if. J'io«rni. 

1 am a little girL five yaam old. J have taken 
Yon NO Pkjl’l* all this year, and no urn: ri'ii-ijn It 
bn nir.ii 1 can rend Lt all myself, T am a little 
Now York girl, as wc only kfl your city a few 
weeks ago. and w*are alE vary much pleased w5th 
Florida. The climate bare Is delightful, wo 
hare plenty of bananas, orange*, etc. We 
many things that would Hem very slraaigs to 
my llLLLa h'ortbom Lunipanloodf but 1 aupposa If 
I abOhld alLempt Co till about them you wmt[d 

not Hint my letter. I can not writ* wLth pen 
and ink. but I can writ* with ray papa's type- 
writer; but It Is now broken. aad eo my papa 
writes this fnr me. I sappoBO It must b* very 
o*M In Now York now. 1- o 't it t 

Qaxci> Viiuos M. 

Tuu are a clevar little maLden 9 yon can write 
With papa's type-writer when only It* y**r* old. 
Yes. Lt t* c*!d In New York now, aud I urn gl*d 
you are enjoying yourself In tbe land of duwees 
and birds. flEllc we hare good times snow-bell- 
lug. skatlof, and ilnljjli -riding in the winter days, 
and wo don’t care for Jack Frost. Ho we h chil- 
dren t 

Bnnn anTm-Srt.^Tlila dear boy was on* of our 


must weloora* yu mb TuL comspou dents. He was 
yery fund of Youmo Fsopli. aud took no interest 
In all its stories, sketches, and pictures. His sis- 
ter Ntllle. w riling (root Mansfield. Ohio, tell* the 
poatmUt rets of the death of her tinoLber Ln Au- 
gust last. Desiring to earn st Hltl* money for 
b1ms*ir,be asked bis father to let him sell new*, 
paper* out of school hours In the rullrawl 
wbor* trains were frequently arriTlng and de- 
parting- On the Itth of August Eddta. with hi* 
papers, slapped on board a train which he sup- 
posed slopped there. Instead, it immediately 
niarted at a q,ulok rate of speed, and tbe Uttle 
fellow, Jumping <'fT. wilh an terribly Injured that 
he soon died. Nellie's sorrow EuL letter filled my 
heart wLclt sympathy, and I am glail t*» publlab 
her* what his teacher w rota nf him soon after 
the sad event. It Is * noble record for any boy : 
" Fmm his carlv yomir ire was never known to 
•peak falsely. aud It was always remarked or him 

that if Eddie (M 14 so. it was enough, and could bo 
depended upos. II* was gene root and open. 
henrusi; often, ln*c*«id of spending mnnpy on 
blmsclf or hi* own pleasure*, ho would dcLIgtit in 
buying presents tbst he thought would please 
hi* rnothnr. Ami altliOUgb Le earned * gLhOil 
deal, for ho Industrial]*, hd prrer wqnuid lev 
spend money unices it would do somebod y sorao 
good ; be atsLt laid by Ln bank quite a aura for so 
small a boy. tils fur her would say to him some- 
time* that bp thought th« business wag not safe, 
that ho r*n a great deal of ri*S, and Lhat he would 
rather he would give ll up; but Eddie- idt-adcd 
that be would ha careful, and he Uteri tu feel 
that he Wus Kerning mcney hhiiAelE. that a* hu 
.was known to be careful and thoughtful thryuud 
Lis years, h-c was allowed to keep on. it w&* re- 
marked m his father ufeet-wurd by one of the of- 
OuLaLi gt til* d that Of all t he bo f n tha t we Ft? 
wnMinlly on the platform Eddie was l bn Only 


one who tie v l r gave occ&Hlun to be reproved . J n 
bl* tlpily IniCreoUrM With bis. family, friendi, 
end neighbors he endeared himself by nis s«rct- 


uess of temper and bln conalderaitou for ocher*, 
anti W bl* ufflinUHl teCtb+T *Ml father aud *L*t*t 
he was a devoted s^n and brother. To his *ub- 
aeribere be wsa always prompt end obliging in 
hi* dealing*, a* that tils bright, happy face was 
well known aud ever welcome-" 


rtBn.lt (I Willi biHlllif ill! t>* Eki ibnqitlti of all 



a-Eilyrl* f-iUj.li t.iilk iud wblri. U hf 
I h i ■ ItiaJ. Ply avvvnil tab * hIi- 
LI-id it UquarpotMt-B, * d 4 by SDeCLua 
at Li* eliH «sd Ell *11 tina ]i,w*r 
or InUoiLtl bvfb*. ill ari nf tk* 
el her* partially. ji*ic, by *i*ae* sf 


GODEY'S I860 

4lt TITS tin II I Bolt Impertsut ei-peri yiSbt, eDnjU- 
t«L| mf tbs wry fran JMl* » “f * *lg* brmneb af «b« mU*L 
*B*jy*U, tb* nalBr* nf which w* -will j**w ta* 4 *i. 1 g*t* 
by taklsf * vlnpl* -rau. Th« irpLrat all cf li* la*E* 
ivstria* rnLt-j a! t uld, m k h »v* >** 3 , £nppod*g w» 
4nLrad. t-> knaW *SL*fUy W, mikA aTbnaLo arid— dtrt* 

TSlfttC 


It »ni foLLiiw, LfaaL by bnaCblsf tbrvsjh 
q □* sCLLy of p-Tlaib SStdb^e Re * flvfs l‘.». *ad r***1gbi- 

i±t lbs ioUlIcd ifl-rr Lh^b-naLiluff egtratloE, tti ab-owLd (?j* pi*Lrisr* at 1h« brvslh by the *rat*|t* nf Fh+ l*b* x 
arrivals IS* IsrtMp DtOli ^a*abiy f *u4 So** Lt f , Htd Of *’1 <** srboBl« arid by lb* lestswU «F tb* 

not in*-r**v*r fellow, tbil thliqmaaflty of ^rTWBSs *ril bnlbad tab* i any ftiialiJaf jum-dj niHiar psarinf 

bflsy kiewa, tk* qi**ilty g r «arbe* islghl alio b* In- vm b* HtaJssd tq lb* f S**» Jar. flbosli yse b*3> p-:i- 
ferml 1 gll Lh la Ii iTldaal. XiypM4, f:-r *y*OHpla, »i pM-i-.b r-f a pair of bhLh tayabli nf -*atlF*alta( t*alia 
br«Cbn Ibroagh • ^ wollty tit pouab aoLatloa h now* t* g-rtlii*, t*» 1 *b« wf lad I M oon-laata brown TrifWh 
Wtlxb J.KO | ral u, and, aflai Lbs operatic i ef Snatblsf, t^* pataab bslh with '.t» riniCsatt f*li* st loowa 
wv will aavura* tb* aolstlo® to walgi l.MS rr*1i*, It -wiLghtl, 64*y be walgbad tba Imreaw of tbi foc^ 

followi that (rnpjrorifir tb* inati to iarabroa triad I Is waif hi will hi *qaLra>qL to L>* walai *Tbb»d 

?] (rata* «r oaldusts arid trill bars be*s rV*lv*4, Whltb f, n r , |^* [a of a— -Lb* Laortaia of lha ialtaj |m VOlcht 
S3 rtolb ■ nf rwrbc-islt arid eealala tu j rsl si oE nrbe □ , =l n ] f 3r g, , at | sdla-rabbei Cube |*B* rul p*ngmpbh 

Ts ibow iow alaplr ■ ra tbi yrisclyloa oliWWg eb*fc I ■ *j.Laab li* bslt appuwfh* *X l>) L* * jliu iiSr rsaobl sf 
cal autyria dop-cadw w* Wtli dtcall tba *tari »l^pa by -noga* * (laoa jar dLLsd wi th witar. aad ateLdliig -DiOr 


wLH b* a^oLralAai to tba carbnsin acid «Tddr|d. 

tig /rtdLi-rkM*' nay h* *ltb*r psirhaaod auJ 

ml Intr, tb« reqsbred lesf lha, or ta*y bd Kid* from «, 
plnoa cd ihw[ ladlb-mkhor Ib th* icllowiaf mamiar. 
Tab* * *LI p of lud^nbbn- aiadt, tiltral* * ftui tab* 
with It, bring both iL4aa ef lit wlb r log *Lb*r, aad nl 
liod rie*a *3 h* Is tba tab*— tfe**- Tb* two *4gH 



of lit lbd',a-fotlHE wLLL aAara, and tba adbeatan pay 
"b* e*mp-lit*d by warn Log Iba whole bafnra a Ira, u S 
prwtag tbs two all* togatkH 1 Wl Lb tb* friU* 

4Ld |s tba proondlog nparim*sl lha flaai Jar will 
-roatals * mix Ln rt of aflmgsB aad a-xj ftn | am , bolt La 
eeetaet with pboapboma. Mark tba Jar with a &U 
mutch akactly *t lh* ]*nt whorttt* Wiltv now iLandi, 
asd pnL th* trough, and Jar away. 

ild HihOO ll follow? that -tartotdt arid may be ra- 
sasTsd EVon atBaapbaris air. or Inn bydroidrr. ovexy- 
|*n F «f nLtrem r| n-nl yat tnatad ofl, aad 'ri m mat j 
atbar gaaaa, by agitating 1i* ■Ixltue wllh Uno-wactr. 
WhaW«nrtoa*l* of Itma La Lka bis of powdst (chslb) 
-will be Esrmsd aod isjp-Mlbod, 

LESSOK az. 

Brvmine, Imlin-t, >1 tnptn, uruf fhifr 
AmipoLtndr. 

waVzalata arc arraiama aaqouklr. 


which lbs asalyri* nf lh* oxplrtd *1t fr.B tal LadgO tba «h*M cf lb* pw**«lt ireagb. On it* abolJ and l.!t Pm eu kaYJe-T>cr«> F or a oy co art Dla*t rnbiCStat* ; 
Bay ha rfSriad. Ton will obaarrs Lbat all tba prliri, bc h*V tbaJiA La a Ktlla CLa p*id pan, a-oitalalaf a hit of glaia jar; pets pas., pho?pl, 41 , 11 , tad hot wlra ; ILmS- 
plaa hava almdy IWo threLaad, aod till ibo rtWatkO phoaptorwi, Saul talaii *p a hriet ; w g rapreoisli * wato! ,> ; Llqiier p^laius ; hroulsa; LoSInal lap+ri aDieit 
aheuL to ba mad* ahlrly bar* r-ferwIK- 10 Lb a form d jia,, i*b*, MBhlaJtg an Ml plo*** *r fM*d ew*rtda te WlCOOJ bUraL# ef aiD-hrOaLa ; rosier ahiri* «r inm. 
twwI lnl**l*d la MnUin lh# polar b aolsClDB. ealetaia, aishtttM graadLUy attnrilsa ad wwtor. lna»; lost.lu'be* ; nlLrlc arid ; raLstiiro of +. qn ,| wclglil* 

4U Pr«-ort at tha phllr.at.pblca] LtilTWDOtl maiars frrih.pdiip^deBj of 1b#ipp*tath0 Will baaalJwTidael. aomin db sail aud hlask oiLd# *r aotogaocH - yLL jf aJa- 
ih* Lnalram 1 □< tao ws aa It,* ergaste Sr«*tb* now Tory aloWty through lb* oppartlsa, lh# Hri, tpIrll-S* mp, Saolt, bad bint ( jbr fan 11,1), 
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GODEY 1 S LADY'S ^OOK AND MAGAZINE 1060 


AN EDITOR 1 

A ti ROTEl R editor ftnm Lhit rui legion thb 
Wat, hl£ written HE Booh * p-iii fn.1 ktEfii mi 
the auoject of ha editor's dlfficaltieE that wn 
Insert for lit benuflt of oar modem. Ho 

H , Sept, li lflfiQ. 

Mr Dm FwfFt; Far ( »m »re, after to a 
ta** ponpwfi my tetter, y»a- wi!3 tat mn till 
Tan frii,'iut, fir oven broLhor, aa nearly cteiu ai r 
1*000111*1,310 tiporLfiocfi roifiErtlfJo jOlirt., I Lave 
Jnrt faaqd, limo, in [ha iuid.il of cny duties, to 
read th« PMHld p-flmbor *of l, 3tHnia m Oar 
H*Dotom.” I read it «J], and I r-»n only rat 
to it-. remarkable m Home of the specimens of 
literature given there tn, Lei every way h I can 
take Cevsl tbo drawer now open twaide too ar- 
ticle* kri, ootaally wuC to mn fnr pablirati™, 
and Latter* directed to your humble servant 
which are folly equal to anything yon pe-rueed 
on that taf day. Hot 1 cmqj u of Iks letters I 
ljivfi iweJrtd n.U'1 oomo of til b arliclea Mill to 
in-fi would mjkn ui iidLLcii pnmpire in Decpm* 
bflr, wiLh. [he hilOw two fed de*p t and Iho fito 
In hii" often entirely satinet. Bnt enough of 
tii is prelude? let me dip into the uhcve-cnen- 
tioned drawer and sand yon a copy of "what 1 
God there. 

Poetry l Mr. Godey, it ia my Arm belief that 
every idiot in the United Steten Write*, at mi m n 
period of his or her life, poetry, and aecida it to 
an editor. jjL'iu 1 rrriii> where doe* Fitch Crash 
as Liiu following eeme from f ] won't tell you 
who wrote Lt, but if an iddijrly, 1*31, LdtjJl, LaL- 
low-hilted maiden Lady who linnnlj my affl.ee, 
aeodn rue any mare I will publish it p and put 
ler teal now ta ft There J 

Ham*. 

Wsxir o>r Lb* rut, rxpiD.il v* Hha.ici.hn I rt ruaai, 
Uflhtilr* Kitl EUtZ.ll lltriiL Oit ]^r y;lD ff >,n*:Li Vj h. uH.fr. 
Umi! Lh+ jysj-t I-i|/p 1 ftfilL I^Lnfi blril, 
l^kia w* hy Faadintxlu iirttowj an epuwd- 

R* tt ■ (Sr+hft — a TUt y: ll h — i Idfrb* 

Of irLde+4. d*»oUteDX, null I wee* 

ifiB.pelbi4.lD breut hLji raj ay 

lx Hnm aBEbulla^ Mitre** L+i Mm Lte* Mi it* f 

I won't tell yon who wrote It ffti* (me, T^nt if 
any more pinh-udged notes aigned " Aurelia, 1 ' 
ooeho to me,, let bur btware E 

Anotber dip Ihto the drawer prod aw the 
(following ;~r 

Of AiSct^La-ura B ■ 

AowwpaFt.niE, reader, to a Btately city ipml- 
«lon w liere» in the lip of Luxury, uurronodud 
by all tine costly appenJigefl of wealth, oradled 
in the HTUHhfne of protporlly, rich, oourted, 
Jlittired, the Sdol of i-wLoty, tbft *t*r of flab- 
inn, ahlholded fioui every roogh wind, btw-ntnad 
In mm and eotufort, lived Lj/ 1,0’OiUO, Th i.'Tm 
E» t La, leave her to aeeh anotueu scene, the 
Eiauht of vloa ani poverty h the homo — alio, te 
lbLL xa low a drtolliug by eo eweot * narue I — 
thq homo of Miroiie — Morout 1 Hark I do you 


TROUBLES. 

hfiat the low allvery tuanfal voice that ccbo-ji 
Che name t 

fUdiant in loveHoeHR, La a dark blue velvet 
ard diamoiLd:!, nbn fiimm a atrikLrig controat to 
the till, embrowned eoev of poverty who alandi 
ib the doorway. 

" iJarotihP f 
" Annabel |'* 

Obe tainted 3 I'u unght her in hia annn 1 
She revives, [ ppeakn 3 

Marona i my own I we moat fly II Uy father 
will never conBeut 1" 
jl Won't ho?" 

“ Urterl 1 ' 
fl WeteiJf flyP h 
They flew | 

In a Hhadvd eattnyo. ahnt ont ftoua the nude 
world they dwell— >1 ot1dj[ aod loved. 

There, for a TAK-nUr Jumble, I think that 
cannot be eurpoarnttl. 

Here ia nMnolhlhg that mbit tench yonr 
editorial feelLnge. i To and Lt npan tny table 
laat week t— 

Dian 6th; I we hy your pmepe^tta 
year eLroulatioEi Is fifty thobsand, Now, nii, 
that maat bring you In wofldvrabls money. 
What li money t Filthy lucre I tmb 1 yet, 
applied Co good pnTppssi, irMaiare and riohoi E 
Tlmrefore apply it to tbo be*t uae t We arv in 
debt twenty-Ave hundred dollare for hbllding 
onr churoti! Pay thi* I .Put your tnohuy to 
the highest nae, the dlfltuion of CLrialianiLy. 
Fay OLLtcluinah debt, and IteejN Jodr heart from 
Hinful oovetlng of riches I 

Yoclt* Lb brotherly 1079, Sinon Q k 

Cotmnant . r rneleRR I .A a vs are on the let- 
ter ij Lies! Ion, I send anoLlLe.r apociiucn of thia 
favoi&re torment of cdLtora 

HkaIC HjIl: | no the miLther nf 4 ohildrRb. 
Tha are pvr^iJ chiEdreii, awl oT them, teO j.; li tIm 
add kiO boys. Jimirn, thu eldest, holpu bin pu- 
Oil Lite fhrruut, and is ffewR-l tp * man blR pfl- 
sua ; they are t^l b>ce child ren, Jew]]a is one 

lif the EiaTiJiutmoflflt 1711 rln ovrt w*r. Cho 3 pay it 
ai rIldhIil'I ; htib wat | want pTiuoEfHtlly lO rlLf 
ahu-wb Ja Ellijicu^ hI^ r t lju: yiuigiit, and she 'a 
a Rsicima ; ih^j i*, realty, 35 rich tftib as ?he 
duns, acid ihc <mSy ateCeco, I want "|> . in, ti ,j r 
!□ plibt, to I uorid lima <?f hiir poytry tg ynu fO 
put Id yoiLr papor T ]f ycy think Eon dollnra ia- 
too louoh for it, Wii 'll Ray atM- 

YoLira tefljxjotfully, Jasa Shjth. 

Arid here Lb the peyfrp r— 

3fi/ ffi'rren. 

JiT I'lLIrn, lew vuu (rtrt sed play. 

All 1 a Lb* i □ u :-n | ■’Rcnm* r't inj ; 
noD’t LL. ra^i JiuLn jc^ r ,jm, 

A Dd sill* yn ai w etn Is th* ikleif 

Elf(*a: Idol of bj it-a:, 

brLBU Lb* milk m I h is L<r< bowl ' 

ui. _t,j n *n i ftllDp teoat, 


ibd [ bxh-u a ChLI*' bssrt at Ll*>l 
KLLIbb f lLLij.ni llovatkMl 
Ssy, lILlag, dn jou Lu>* gif 

TTin mint I fl 111 ] Lb p»try. 0 Jupiter t I shall 
uertainly dLc of x poetry iadigestiou 

Lfoimfry FfliritjJ 

AirB*w™il 9 q A DiDUjp nnot, 

Fbr Ibstn (b» dlty't udw. 

By rl vq3*L b bd rii ■: n n j I : r lj. 1 1 
T CuL* Lhe l ju jltt Joyj. 

Vjpdiat T-c rdurt. ^r*My |{r*e^ 
facDnaur* b*n< mj ; 

AmrB blDb, MreC^n bio# 
ffbT*Tl Lu it* Blj. 
likLailnaE, mRfrfy 

Fahi na ny tlJ . . 

rco jl:-ui. *wKiletE hjiaiRsy 
SiltLjr fr«ii m , b, m 

E want Lb* inneftiC BEadiUnf*]*-, 

Ti* Sl*Jlin nt 4bn stfir, 

And i>li* jn*TT<>, h«**stsr*rd n 
I Jala Ulin La i.1* flifbi, 

F*tl*LLy *jid ia^pLD*** 

C I Vr i ■ 1 1 C =1 r 1 J U -.I f IiOLd* ; 

Wio rrnna Ihti* I».w*t* nf rd^Ehs pra.-n 
CLiv-Ld Ln * eiij'R isiTi-i tarmodl rukibT 

The ui™ pssLagfl in the drawer wbr sent to 

me by * gentleman who cvsidei lb H . He 

moduBllyoiUa thetu “ Irnitatjonaef LlinFoitB r n 
!\bd on the sfrenglh af this unea great oaimn 
With a perlfott tuoacnesa. 1 give a t,_.w aped- 

niimi 

CraiA , r J&nat/i* Diiih,' 

After JVn.n.j. 1 /-.-n. 

Cn i*rr ' <m.s*b ! ditiE 

O'er 4 by diva Irut, 0 im ’ 

Aad t w nu lil tiu n, pan **u Id wrll* eat 
Tilk ijJb'i ■_■ r E ii ujlnjf j.lfi | 

Ob , w«D hi lit mna win eht*3. 

If Lh rlr aervni an J n jj«d jo rite 1 
Oil. woLL he tit RTlja tond.iir ;cr* 

TbaL tbry lire c:C hi |,,lm.M tit i|i: k-L ! 

Vdt rin sd3it Lnalas wilil on 
To thvir sMidbi Id rounery and town | 

Pul cb, w h«n Lh m Etoitt a *Lii-b up. 

Utw nlLwsy *ttck got* d.twk.1 

I: Jut Lb f CjSi'j ! dOlb] 

LtromnLlTB and] itedfr *nd. teal a, 

For ti* ancLr ac e*yi nf cb* old, »laj* DDarh. 

4^s never «ub« tedk a*t'n- 

jT'Vr Ski i for /jl-j,'. 

After 0. W. Sfolm-tr. 

ttjri.Hji jLmikI ppn- ii*dlKk. 

A iahdKS.pjxlidl *11 h,, 

RtN Alt JVx Wa* tut dtl-grtni 
A» hs aaisd u P od Lh* ml 

tTjm d Li* id dj oroai, 

This boy war Ct rrcd. taraain, 

For tbn *vry I'-rapI* rsaioa 
Thai h" ibd, do tLhtr bom*. 

H* hk*wlM had n r, -pi nor m», 

K:- iliicr snr at bJoLlitr; 

II uc EiLi ulLtr iad a twMLbkact, 

Wht It red him tad no otiar. 

fib# 4rii * irrjl Ln-Fj-I * fcl, 

H*t CTitI itlxn *nni-* Bb* ? 

JT*i sboD hair bid! s ni4unl vflrl, 
aad ttramn-rytt tm bLu*. 
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F[nr eiiMk «U 11k* Ei* blliib l&f TCM 
Ts*!’* n-d wly blowk 3 l Hi; ; 

(Tr-r !d*Lh word Ilk* Eh* mie!^ pCAri 
TA.U ’I J]1 td'fGT Ld Eb« tf T. 

JTnw vLh! eRLi imLoe LlLi fill, 

Tj g* (.pot Lb* «■-, 

Hto o,p isd UEutadcd iM wfrolflb't ftky 
AlOit t-jr LcilriiL JSvIltlll 
' b* Lbul MllftT* AiPiJTl bkTI 

A i>N<E*H !■ «*rb port, 

A ni oh r Lbnnfh.L bii* ehu im* ip*4Lbt*rt 
Wm *l| «nn npfbl, 

8a ihnjnln-od tor cp-ll* bfc I E'H r' i 
T-e- wl P'1 Eh CepLilb LiftLion i, 

Aid bagful h*rt»lf t Juiol tioo. 

With, sjaui-» an lb* batlau 1 

F:n !■ ** ihii t+lla r lEaod cel d k±, 

Haed mil dj of hit d r*r, 

□a 'll not I Lb JoaiI initLriujS 
Tb»( H :u l p u . io stir. 

"feun I" h* .1[|b*d— uni pd [fa* UDH 

Fit-O f*.v* hit head t Ift ueciar, 

Aid "r.fllj 1 phlt^orod. Ib |4P Itni, 

"'Kara E a-m, BlrtBLWdl-1"' 

He cliipcrd b e r 1# bit j.til j bmrh 
lad. fulBE u i her t-enEr, 

TL'.l it if luToLcr b mlLoi be j 
Forgot bit uJLdt'i diiij. 

■Dun': Litre* Lb* f ouLb , far all at u 
F.rg*l PliLtli W'ijf Loi leor, 

JT*{]*C! cur hgifc, *BlL TUnjJrr 

Wbktl VI Eli I Bk POUAB Itif ] 

T?i* Mpliln 4**1* ‘gJMifc tbi dPCl. 

Aid -Wlhg whxL *Mjdtf lb rfi 
lit CTdkPwt thli til lor Loj 
To bit B ib ».ptTn| JtEETnf, 

Than Ed >ili h-rtrL (bn til I or hor 
CEuprd bli loTfir Sn*. 

BlubboTlnu. *■ E e*ns4E Erw.rln" 1 
Eli* iotb*d, u E poii I da':, to® I” 

Agtla bo hlii*d bor Lovely blow, 

,h Tire p#l L to ot rib , " lobt-ed b* ;: 

Aedi IBsm dhT0l«d Lot Ion 
Jell* pod rtfbt loro i be ml 

ilWiL. 

If rc^ 'to v gul. kwp bar it b :■ tu : r 
Or r |r#_ n n Itn-i «r pi4+t, 

Tfon 1 1 1 bo 1 Ifitlnj Ib bor«TO* 

A! Lina* p'boB. roe h-c'to'L aeffhlar, 

ITdi'd I’iWj. 

AJftf Afu-fJiLv. 

TlllEr BBTobiiDt- W*W fcidiuy dlVl SiLO lljPa, 
lb tba jp.tux.pvr um LI Lb* Mail itrook in ; 

Lwh thcafhL oJlLi bib* Ibll PIT! bOBbl bf doe, 

Aad *11 p*™ x or"T 4LK09iol*1* mm 
Tor a*n mn<! port Lb it ILoLr vLvo* -olj' £ieL , 
JSroa If Lbriti EhitiEbai i tiiLcru ejub 
AbJ * d re* i j Laff rdlnf rrlilil 

Thriw ItdlH nut ip 1i Ibil r pirl^r* !□*, 

TiloruipLb t i bo Dtvi of Ib* Pbrld of "m™," 

Aid t hiLliac of foitbon *B.d AbPvn nd Lrop, 
W«B>ibrlbii If illhi would feUp or dbPk 
F«t wetAt b pill dror* for biH- raoTi fl-Mh*, 

Aad irj i/ocdi bLILt ran iji br worn 
Ik »p3L» aftbo comlor dii*!*, 

Thrpo IWJInrn (bird P*»lB tb* me-ral[lj'"l DiTi; 

Tfl rro eLekiebf hub w*e* IL* lord! Aid mulct* ; 

Throo trnpiOB Art pUJilng ikfl Pld Bfi if jbllr baud'-, 
Wh blBDl.r.E bur .f-b-EiP* for Itr Bf[U.tJ7' l l dleU luia. 
For W4n*b *111 ituLil If Lh*]T oenoul drrwp 
Abd Lbo l-.i* aflu* olcihiH. Lip dLr* Jiiirou, 

J3 bi Ed |b* iirblBf trliU, 

1~ht TTpjnfcr 1 * iSofi 'i<xjtty f 

AJUr BAmhSSpiT* jphrTTU ffnuf. 


To JrLBh or tot Eo dTl nb. 4b*i I* tb* q noi Haa, r 
Wh*ib*r '111 ImLIat, on Eh" pl-bl*, to icffor 
Th* ii'.t|» *ud tormaati of* ILIhE DDUllibod : 
nr In Ltitr r-BErl ipklUlE * *0* <>f *Htl*|*, 

And Lx d«op drikhlai oid >b*«. to drink, to iLmjv, 

H o moni ; *od b^ * rpf** to uj vr bod 
TLLriL, b re ;, ind iafffrlnf— Ah'S otb.br *bact» 

ItiL Ini I* bflr Iv i 'Mob tuu.iu.rn.in il lo b 
I' tro ue'ix to b* wlibod I Til drink, ii 'Hi 
To j]*p.l TarrbiBb* Lb drtttn l tj, IL<» K * lb«. rabt 
fd In d.rl iTlbTO tEOMbb pLAL f=.LJ tutni, 

Wbro bj Lb* iui ad paknr P* "t* pxnuubd, 

UuiE c-.it* a i jiai-r Thrr" '■ tb* rniji«t 

Tbit noikri oar latamw of *s l4°g- Ht* l 

For pb* poald b**T Eb* kUki lid b a oe t* af fBU, 

Th* lammir'i buE, Lbn dum oJttbdlLors 
Tib (birlt afproldlnj p If*, Ek* bebj^* *i l uAJl* b 
Tb* lu4lauH -of h i n t And lb* u^jorti 
Tbit nil rnnrlt «r folLtutioi Eikni 
Wb-ra hn blpA"lf rnljhL bit *lj*mm *#*k 
Ii A l*Lbl J d l*j. Wbo p ob Id pork kLl dkjr 
Tf ffca*B tad *i«ut kkdir Eki uarthlnr no' 

D iL Ehif tbi d-rTbJ 41 lerbbtkLn ULir diloi— 
Tbj*«i(rB(l*LlsE tbkdiMkb, Aflbi 1 wbltb 
A Ml*r k awd. ip, tbkll** tb* Pi IL 
And mike* □■ rubor bftiT lb* lkLf*l ** t*v* 

Tk*> lx to- bloeipi **d Lb* «di PfUPf. 

Thu <o*kL*bo* d olb mkka co ■ irti af «■ All ; 

And Ub«i tfco iiELr* Eb'.rri for bons-JT tcdldj 
!■ ^**B£h.bd pllb dro*d □( boedutH bbI EoUbnrtb ; 

A cJ rkTV-lL'frOllI I 1 b*l AP* 103 blx I' mid 1 ElJ, 

Wllk Lhl* b***ro* tb*dln«t Ibtly, 

Aov I*** ih* T*rT It**** «f "lollx b*ndrr». M 

WJikE [la t Li a. tliluk tsi tke ptftpmSLlfta ftfta, 

IkLtJd J I u Llit fotlowlns lutLstt 

Dear Slb : I ied i L*d j wlm b at i Oud 
I fppd: Injijliah Ej rieitiuiL, but Dfr htiftauplinb- 
1U«ntl Tillich, kit'd I im knkahun to ImpcQ** qij 
tklftntl, I khftW I’t* ghL LklftStk ui C«d 
ttSU if 1 wh Inrakd a. ILllts Ufttfl. A* I ma p l 
Rflhld to p*7 THJ 1 ikftdtiu, MljrftftH Anil pk tAjM 
ho 'i paSii fliutf for Bijr EjiiftklUwa, I fncHfjjM I 

Wood Writ* to Yon Au ii borrow fix* iunrtirid 
DolUn, [br*E liuodmd itst BkOftLlo, And 111* 
m*t for Currhat aipunOo* WtSoli tl □ bulatoui la 
t edtjf borilifl Skook I ulj borrw, for u mob 
M I flalib I aui Golnji to b* ah Ortho fin* ud 
wriifl. Aad I will writ* for Yon Aad Pijr up, 
Pfoi* writ* IxauiftJ *t* (j. For 1 want to G*t 
■pit from tbli old farm Aad £0 to Sfcftol aw FaL 
Tpsi* tuFlXi Air B-— . 

Iflf lhl Llt« till lb* giti ft — U Ihft IrlnbmkJAi 
utd pbuii Ut* man, pacing him AibLLJdPf for 
bolding hit h*r*Ai Hid— P*x, follow* n* *Ei> 
[wan* rh jam tinogr llTft tlLL Xftli grt U. 

CkTI ATSTtlling— I put It Eo fOU U Air fttfitOT — 
ckn Auythlci^iahpita the ru f™*!i Iti^ Smptidu'DC« 
of jfOUIIg aapijan L a bft public □e»Lie». Bold th* 
following 

Dear Sir; Wit p.rti two alat*n who pa* nnc t- 
pfrttodlx fthllpfld tfl «p,rn opr own ippporl, Wo 
hlTft dfto!di»d to PLiiopL 1 iterator* for a profnia- 
■Ion, klid baTo Booordinglr pHLEoTj A akotoh for 
pPtJMT. PlftHR B*nd f5J4 bT rotn m at malt, 
m wft Aie in iimiiftdLAt* w«nt o-ftho monoj. 

Dvri #ud CftRA Daop. 

Anotber letter, the exact copy of th la, umi 
the BAHOe day , aiid with tliem w«xe the folfow- 
log "■ekTEifihei,” ttfared tE, the moddTite pdo* 
of |SD ucb. fFiatir. 

rtiru JvdTd. 

CoK&miiD Wgldltj- diffhsf* ItMir o*e» 


*QrikP* of OFOAtfoiS- HilarlftM *kkt*t* w*k* 
the eohw* wi!h Jqhll*-nt ohpni, whU* thtoflgh 
afmO*ph*rio *i>ioo Hug forth tho Ao«ortfort»J 
aLiiifh.br I la. ) J hi>j.phDrflBO*ai ToaplobdoUt Lrtclrl 

form glittering iptwlllute* fo* laoiiBeHE T*r- 
limit foLUg*. BtlFfFTphkMnOW apTlato* EbiatAij 
Irera the *aPT* Srmpiiieiit, Imbpidlltig vogrtAkr 
lion la lit chilly foldm ftuitdj lambent flotarA 
within 'Dontmai with frigid huri&eu withowit 
S»bb 1 a winter- 

Sfrnify. 

AiraMd 

ArAciia** rpkMi 'Bab*a>d*d boaikla, 
l£*gp*ral*d Ltai'Lb. iIUka 
J f*T*r ipdlnj, 4 A***I**. reaai*, 

Forward rwdblei- *«A1*** Uw* 

Kunlirf, ■ 11 |1^H o*i npAA* 

I*Bftb*i*A. «anlkj tlw* 

Bc*.iAL*e*eod. kkEWltf |xao* 

OiuL 1* At lb*A ill**, 

Th® heat latter fro m the dimwer t* u fol- 
hn f — 

Hut Sir: Send me in dollar* four the la- 

sleud pojrtrjf and abll|t Youte J. ]. 

The i Sftrjim /W^, 

Wl kHBDId I.BEO L I0IBHI LlkV, 

AIL for to jo a i IatLel ; 

Tori!* knpiil** pb "ill 1 b ■ I d*x, 

ALL fo r 1c go * ilixln 
Tb* AH* trrfcro lbo *bo b id lbo. 

A ■ If 1*4 N*1k X*d ilifln, 

0:, r I n tLEj-H 1**4lf lini 

To fa plEb a ■ k ilkjLB, 

T »*1 jrftj fnn. VI vli Pkrt f li 
'Tnn itirLIn aai k llkTtB. 

Th- in iblt pun ** brlta MAX 
Th* d*J Wi wisl ■ ilvjLa. 

WcaLL kfcet Lfllcr (>,* inn 

Wfb. P* WBBl.'bal * iIitId ; 

Wt ikiftd io-3 iknoiblcd cat *et.Id, 

To daHh ip n^r r'iijln 
tVak pa rum b op? a Eh* m r:n bid n 4-, 

Tbi ir-y It PM ■. H or.nl n, 

Wi iin fr-3 iln* *, * m«Tj crawd, 
w* vit'l f 4 b aw LlLL ran rBlOR- 
a llI that 1* ilL t b«w Ui rite 
ic-. uii ibl* Lira 0*1 ktkxla, 

And io, E bid. joa All good-ulL*. 

Aad Loj* xon. "1J go * iLi;'Ib_ 

Ain 1 ! EliAl enoug-b f 

I cad not, bci ill >ou L'ilo whole contents of (be 
draper, fox it would occupy all uij titiie for a 
EUOD th, and take u 1 1 emu jicpcr in rejr «£ce- 
Theie few h}wolineDE limit convlnofl jon tint 
yon ate not the only men wli« groane at Hie 
sight of an envelop, or futile at the preapwot 
of a EnAuoscrLpt- Hoping that I liave not boned 
yon, I am Your brother Su kfdLcliou, 

L- Or — “> 

-MIS3 TEYiiM ONf BABIES. 

GODEY * S 1872 


AT Wifiarn, 

Of alt ewatftd bumAU ftritbertj Shld Mis 
Prlscilln Pry nun, oiuphatteally, 1 dew dMJphsa n, 
baby I 1 used to leok on u ? no k-j about the most 
hatofti I ; but a body knows in glnsrat where to 
look lor snntra, and how to keep clear of ’em, 
whereas thcro^s do elttlng' out of the wny of a 
baby, <jo wbero you wil I, In to wd or country, 
or land or sea, you find the pestiferous lltt Lu 
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ortEtera; Gild aa for street e&Ttand steumbonte, 
*body 'd think they were mud-c for their e p\-r I « I 
aocoinmods Lion. If I was* railroad president, 
or a steam boat company, £ 'd hare " tiabl cV " ' ei 
welt as "Indies' " ears , and the wonder to me 
Is tim it Inui't been done before tbii ; 'twou Id 
pay, iura 

The* first thing a tab? does 1* to holler, and 
It hollers lit] It "a Old enough to use tbs hand i 
and feel aa well as its voice, and then the m la- 
c3iLef It does do It beyond ralkllatfon. Why, 
I've had my ink-bottle upsot on my new list 
ciiptt, *qd my best clmny tea set, with the 
yalkr rosebuds on 'em, knocked off the table— 
leastways* plate and two cupa ; and my ‘"Boot 
Of Deuutifut ExlriWte" (that waa given ms by 
Fortlfield Grubbs before he toe* to keepln' 
company with that bold Wltix Arathujy TTIU 
*on ) torn to atoms a'niWt, And all by a baby, 
or Leastwise by a variety of 'em, for they *va all 
alike as a basket c( pwte. And what '■ most 
iffiavatln" of all lathe foOl^h mothers oicueln' 
lha ‘"little darlLu's,'' On the scare of ff cut±in' 
their teeth, M or "being « remarkably p-necD* 
clous, "or something etw equally Interesting, 
Tvs always noticed tbit whatever badcirss a 
baby Is guilty of, It's always *et down by its 


mother to either its teeth or Ita smartness. 

I wonder what the worrying little varmints 
are nude for, arid why nature couldn't hev sent 
folk^ Into tbe world ready grown up. or at lent 
old eoausb to be Of *0*he use, how, of what 
earthly use 1* a baby, I should Ilk* to know T 
A little shape leu lump of flesh and blood, with 
|te bsM lvnd lolloping on one aide, and Its two 
goggle eyes scaring straight at nothing, and It* 

flabby fists catching at everything in lts-way r 
Crying at everything sensible and grlhning at 
everything foolish. And what nonsense mo- 
Lbera dew talk Bo tbetr babies! Why, 'twite- 
only just now I beard Mrs. Simmons, Hit 
door, chattering on the bark sloop to that bald- 
headed monkey of her* "Muddet's Owmy 
-dartin' |Ety piggy-wiggy L Js heboongry 7 Den 
lie sal] hah one tanker for eaty. One nlcey- 

tlcey itty (acker for uniflder's Etty proekras 
pLum-plo, upple-dumpllhg, sugar- In od y baby f 
Pah I It 'a enough to make a body sick, and I, 
for one, don't wonder that children are so long 
hi learning to talk plainly, with inch outtand. 
Let gibberish ding-donged Into their »r$ day 
and night I To my mind It ‘a ns or a barbarous 
than French or Injun. 

Asd the rldlck'lou* way In which some folks 
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ds» dress their babies I All amothered up In 
satin, and feathers, and laces, and furs, for all 
Che world 1 ike * ml Lllner'a Agger-hod - I de- 
clare to gbodneM thsl I aometlmaa feel a «rt 
of pity foe 'era, jest as when I ate a -oiginr 
grinder's monkey sowed up In a mljlegtary 
coat and trowsers, with a woodan swend by Ms 
fide, Shewing off to a grinning crowd th the 
street* j and which of the two b most 1 affable 
I'm abre It 'a hard Bo Bell. 

" Innocents, 1 ' Indeed 1 Jest aa If they don't 
know thf badness they 're about, and don't 
mean to dew It! Why, l J ve seen, 'em kick, and 
aerectch, and bile, and scratch, and pull peo- 
ples balr like young pinkies ; and to this day 
youeau t eohvlnco mo that Miss Jones's baby 
didn't mean It when tbe Little wretch grabbed 
liold of my new carls as .1 was purtepdln' to 
kiss U afore Deacon Peabody (the week after 
poor, dear Miss Peabody departed this life, it 
wu), and pu I led tha h u 1 1 on 'em right off afore 
bis face, comb and all I ]f It hadn't a 1 been for 
tAat I might bev— but, ahem 1 All that 1 ah 
now say Is that I in truly rej' Iced l la aOt 
likely to be pestered out of tuy Life With ObC of 
the ugly, dirty, good-for-nothi* 4 little vnnnlnla. 
Of all tbo troubles wd trials of this mortal 
State and raid Of tears, deliver me from a fcrijr/ 
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shoulrl never advise any tins, who Is not 
wiled by duty, to vlalt a Fowdor Putary, for, 
trail j, yr-u run a risk of being blown to nothing ; 
nnii, seooiidly, yon lucre m-o Lho danger In whteh 
tl^a wurkoiHii ire placed- &o, to save you, 
™*dnr, fjotn tlisH danger*, *ud to give you a 
c!iu tccou.nl of ths viricu preotwaes that are 
gone through to produce this import* 1 * 1 element 
ol war, we alt down lo write- As we enter lb* 
gatei we observe nothing very jwrtLtnlar, and 
our gakdis iwuu to be used to all matten oon- 
nocUd with the bnaloees, so w* go gently on 
until wp rraoh several large aLvAa ef wood, 
elder add willow, which are standing there to 
V 1 dried Lj blta atmosphere, pnivlma to th-Ln^ 
ecuTeried lulo Cltwcoof. Kaob pieoo of wood 
U Vbont tbnifl feet la length, and the manner of 
bonking is u follows: A serlasef jrgRoyUodara, 
each about two foot six Juste* ld diameter and 
fv* fuel In Length, are ranged la m building 
known as the cylinder house. R*ch of the 
cylinders H set tn hrlclt' work, so arranged, that 
Ike hot air from the ftunsce plays quite round 
It. -causing the beat on tbe upper and under 
sides to he onlforto- Made to fit these cylinders 
are others of thinner iron and lighter make, 
capable of being drawn la or out at phasuie. 
In thla pertabt* cylinder, technically nailed a 
i'ip, ths wood is put, and thru poshed Into the 
filed cylinder ud abut la by air-tight Iron 
doom, or doors made alrgigbt by t*»ai of sand. 
Al S4C4 » tb* utlon of carbon laitl on OOU- 
tDMM, all Ilia lasenna product! of .the wood 
ate pgp-olted Ihroogh a bote at the hack of ths 
cylinder, and thenoe lute the flues, where they 
are burnt. Her* Is a twofold benefit, Thsfiaaa 


ate almost su3loi.ij.nt in ooUTort the wood into 
cbatooal, and the great uuisanoe nhleh would 
he eaU»ed by their emapo fato the atmosphere 
is avoided . After remslnlug iu these eylfndvr* 
•l a lew red beat for about six hours, the wood 
is perfectly carbonised. It is tbea allowed 14 
oos-1 ; and when drawn oat 1* charcoal of tbs 
purest quality, and is ready for grinding. This 
prooaac Is node- other than, that of grinding 
coffee, The eharwal la put Sato ahapp* r, from 
which It falls Into the mill, is cut or crushed 
to pieces, passed thrangh a reel covered with * 
canvas of (he finast metL, and is then Qt to 
perform its part In. the manufacture of |ia 
powder. 

Staplin' la prepared hy h*aUng * qpaslity of 
crude pnlpbor In- an iron pot, oouduriing th* 
Yapoi* Into otol ohjpnhsri. whor* they fall «S 
a very flue powder, oalied flowers of sulphur- 
When the oha^berbeocmes warm these flower* 
of aulphor molt, and run lute cylindrical cuouUis, 
lu which brut the aulphnr 1* called roll sulphur, 
and Es quite pure. It la then gtenud and paaaeA 
through a very flue sis re, when ft slag stand* 
ready. 

The laiL ud mo*t Important Srgreriisnt i* 
Afitea, nr, u it Is moru onmmubly aadLod, mH- 
■petra, Tht* 1* ulrialucd chaffy from Bengal, 
and la Its orndn nr jH grongb" rUle cnotalna 
him oh to twenty per cent, of Impurities: 
rannum salt being the chief. In this stale 
then. Lt arrives, and hefor* being uaod has (o ho 
foaod from ever y Impurity. Tliif uted ta ho 
done by tepta&od huftinga and cry ktalJnai iooi ; 
hut now it !■ boll ml once and paciod ( in a fluid 
state) tuto large ehsllow cupper (ani. called 


cooler*. How if allowed to eool at rest it fomis 
Itself Into large crystals, which contain mwk 
that Li Impgr* ; but Ef yon nan gat the otyMltll 
small, there la little Impurity to ho found . TUk 
1* obtained by keeping th* liqnld ocastaatly In 
motion during the cooling proofs ^ so tbat the 
nitre cryiUllliesin v^ry small pariJde*. so smell 
Indeed that the saltpetre thus crystal Used is 
celled saltpetre yfoirr, end Is, if oareftiLLy waaheil 
wLlh distilled water, sheolutelj pure, and oo 
duo tbit no grinding Is necessary. Under the 
old ejBtoui. the saltpetre had to be thrloe boiled, 
thrice ant BoocoL in cry ctall ir i ng pans, end then 
tm-itod, mu Into mooLds, ounlod, and ground. 
We are indebted to the French, fur the now pro- 

BHtk 

After fiavfug then seen uhr (tigred letits cere, 
fully preparedj we now brieg them lopstligt In 
a fi boose, ip called the (H mixing hunsei" They 
are hers weighed in the following propofr 
Lloiiai— 

Saltpetre 7S per cent. 

Sulphur 10 « 

Charcoal U a " 

These j ngjwiliiih ta ere tbrn pllOtd Id the mill, 
lug tn a chine, Wbldh I* tlmply * WOndeh hOH, 
lb rough which a shaft pit* sq* armed with Long 
copper or guu-motal teeth. The ahaFI te mad* 
to turn on Its axis very rapid! and hy means 
or the te^th the mass is lull rustely mixed, A 
bxg la pi seed under the machine, a slide Is 
withdrawal from the bottonij and the powder 
(for such lit la now, but very weak) foils Sato 
tli a bag. The quantity placed In one bag Is 
calEed a change, and weighs between forty and 
fifty pounds. The -charge ($rttn rWy* called 
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generally! is WW ready Tar tha InoutporatlESg 
mills, where th* MiworeJ EugredtettS, wIiLflEi 
below were only miacd, ire &□# laeorportited, 
or vary intimately combined, by Means of ji 
bsir| grin d lug pressure. Imagine a terjj* rtuth J 
dtib of iron. In lino osut™ *i Lbw dkb Is an. 
Upright shaft* made to tum by means qf gear- 
wort nn&eiiaaath the floor; on this dish aro 
placed tun tbnla, ullri iuinun r mide of Itoei 
or stone. at oh wr-igbing time or loo/ Iona. 
Tliroqgh, lbs centre at each runner 0 boriiOu- 
Ul qHDdle PUHI, which l|iuid]| also puns 
throagh- Ui* upright shaft bnfore mentioned, 
waiting El tl right ingles. Wlm thu upright 
■hill in pat in motion, of hiiki It uairlet roaod, 
these runners, whloh psrlbrm about tan revo- 
lhlie'Oii per minute, Tha weight of the rnnnera 
onuses great pressure npo« Una powder, whteb 
Lt spread equally over tha bottom of Ui# disk, 
and tbo small alwlc Eu which lb* mmneri !*- 
tdLtb wuh e he grinding, by which msiss, aud 
tha aid of water, th-* jut: mite mimhanical «Sfl- 
binatfotL of tha InglwdfonM, upcn wturb tha 
■(length of tha powder culiaely depuwdi, la ah- 
taaieoL The time accessary to bring the powder 
Id Eta proper strength ririw ftgm oos liaor to 
Irrr, adMrdLing to tho quality required. t>M 
tnidu&dnret has patented. a pnxtM' by which 
b> oid-saa tha bottom of Che dish to be ktand, 
by which mretiaha ohiaioi «he required itiwnglb 
in. a mnih i barter lima. 'When taken Cm ul 
these mills Et is in broken calms of a grayish 
color, and about hall an Jnph Id llikii]^. ft 
Ss Draw called mill-cake, Idd Ul aLlaJoed its 
greatest stnsBglb— all after processes docraasi ng 
Lu capias i »c force, but Increasing it* durahilJiy. 

I 1 ™ cl the InoerporatEng mills It is taken Id 
ibn pta Jlfliue, where Lbe inJll-eak* is pawd 
batwean cylindrical toothed ruLlsrS, which in 
paction lit th towards each other, and crush (ha 
powder again to dnaL. tin one sld-u of this press 
hones y 00 stee largs enhical baa placed between 

four Iron oolnm™, which mpport a btiga cross- 
bar Of IrOOy called, * USp } sinderneatb tha cap U 
impended a cute nf ewd tn At the bos which 
stands below- The powd.nr, when broken down, 
is tarried to this boa, on tha bottom of whkh 
i layer of It la placed. This layer o( powder is 
covered with a abut of copper, and on thSfd^ 
per is placed, another layer of powder, then 
another sheet of copper, and sd m, alternately 
a layer of powder and a sheet of oop-per, until 
the hea Is hill, a man (hen, Lamia small owk, 
the ten begins to rJie, and pubes Itself against 
the pises nf wood suspended beneath tha nap. 
Aj this wood Sts the boa, tha box keeps rising., 
bn( M ll rises the peedw 1« ■rom preened to the 
requisite hardness. But bow Is the box made 
Id risrl By hydraulic pnwiws. Tbs hrif 
stands upon the rut, as Et is called ; this wan 
HU into an iron cylinder ; into tbs cylinder 
water Is (owed, which raises the ram end -of 
course the bos placed upoa It, The pressure 
obtained is generally about four tens U> tbs 
nr|n n m UHifc upon (ha ram. When the press™* 
Is tahnffl iiff, and. tha boa opened, lbs powder 
ahd copper are ctittpttlMed into tuis "Olid maaa ; 
hot a law bard blows with a wou-lnu mallet 
soon came the tehee to separata-. The copper 


plates are- pot aside for future n,ri i tbw cakes 
of powder, ehu-m two feel Mi Ennbes eqiwe k°d 
ooe-t igblb of at? inch !■> Iblaknees, an carried 
to the breaking-down slashing where they ire 
again passed between the toothed mlieni and 
hrokoit Into pieces hud and blank, <if irregalar 
forma, Tarylng from an inch and a half to half 
Hi Inch Ed length. Tho powder Lb new St for 
granulating or comuiy, aa It La called- Before 
we =osto this bonne w* may juaL get a gllmpnw 
at the men here, and yet the men you cannot 
see, onlj thrir IoU-hmIj black faces and laerljr 
eyes- Strong men and true, qo JouU, to their 
employers, but not always conscious that while 
careful for “the maaltf,’* they are wing fot 
their own lifea- 

Wo lake lra-Te of the pmis house, lh.su, and 
follow tire hard piews nf powder to the greou- 
latiog bouse. Here w* a™ iu great danger, 
and not, f acy Wall able to it on ancoUQt of 
tbe M isBt“ flying about- Mowercr, we can 
penrelee lb* “llOUtfe 11 la lolprably full of tni- 
cliioery : etilisisliug prineipatly of tha toothed 
Cylindrical rulls sod ■' Jaerab’s l-adtlcrt,” llicae 
1 L Jacobi 1 r aretUidleso Strep? pasei up nrci wooden 
wliofrl* ; cacb slop Laa a number of oups fiwl 
upon iL The powder is 11 uhut 1 * into a hopper 
on the floor ; at the brat Lom of this bop per one 
of the wooden wheels rotates, and ever Ei the 
tmiim strap parses, fit the downward Joutney 
the OUp t9 inw-tiTted, hal no Horaonr doea it get 
Its Lam on the bnltom wheel that It rights it- 
self, and DOt only so, but till.-, LLtwlf with powder, 
which it oarofutEy csirie* io thn housetop, and 
as It turns on thn upper wheel ahtmtn iia load 
beadforemosL into stietiicr 1 nipper, from whieh 
It paisss bwtweea the rollerw, and i? finished 
into tlm retiuired sited grain- So lb*nt “Jambs, 1 ' 
uiu the trouble and enpuniie of baring men to 
cany up (be powder oti tb cir bsekt , The powder 
pera la nui ouLy gratiulafod, but s large portion 
of the doit Is, tkkesi fcotu it and rolurued to the 
iuCOrpcratJbg mills- 

Wi baas now the powder ia grains of various 
alzoi and of a Very dull grayish, brawn color, 
poL much like Urn jpowder of ram me ore-- Blit 
TTC shall gel it W much like ih at, t Nil yon will 
ri'ciogmiii iL wberevsr you may meoL with it. 
From the granuLatiug hoii«? Et is carried to- 1 Lira 
robbing hoD«e, where I he powder n placed in 
qylE&drioal vessels cf wood or canvas, and 
rapidly tQmod upon the veuaeia ‘ nn By UtE* 
PLotioo the grsiua of powder are hanJeopd, and 
by tite atlritien tboy gala a glouy appKarence 
Rnd lock b|ui-,LL-|ilack, This rotihing of the 
pn-wdn r la a great deLer-iuraticn to ibe explosive 
qaxlLty of the prawd vr i il UiaksW It lees angalar, 
but, pa a mo uter balance, it is much more dur- 
able, being fo» impemutia in molaEpre than 
before, ‘Wflll, having whirled It in Lhe cylin- 
ders for len nr Lwolvs bonn, and having ice a 
St brO Ugllt Odt, and Jioted it* diflerrnL appear- 
ance, we follow |L to the drying linuxa. Mot 
lung since it used to bo dried w follows : The 
powder KSS spread upon canvas cue* uul 
plaint in ranks round s n»m, call i-d the tt-jr? f 
SnEo the wall of this bh.Lldi.cjg a huge iron pot 
was built t not standing cn Its bottom, but so 
pLaud th.*t the IxiUatd of the pot ibeutd prefect 


Luta the rvHjsu whifo lbs mciulli *U OUUlde. 
In ibis a Are was kindled, and tha bottom of 
Ibe put heated lo a red heat, neaaaut, cet- 
lainly, win-u Onn utiterud to BUS the round red 
pot glaring in amudgst the powder and ihreak- 
entng death and JesEmcti ell to all. A«*s lb* 
xtovi: ia heated by means of steam plpospaHiug 
through EL, aui Elm temperature ususlly ub- 
lamed ia about 130. Fur twenty hou» It rests 
Ik Lhis WitTT. otimiUi, daring which time it 
parti with all its mouturo empt about nine 
pur en ut. At this slago the powdar i* somo- 
what dusty a»l of different-xiied, grxana ; two 
things then are required, tu ctean it from thp 
dual, and to separate (he gTaius Lute the variuoa 
kiitn, for large or smalt anna. To iocoiuplish. 
IbesC ends, tbe powder H Lransparted fnmi the 
hIovd te the -dusting houso. 

The dukLlbg Eteuie, as iLs uamt ini plies, is tli« 
piano whure tbo powdur ia ducted, or Anally 
-doused from atiy temaiotug' dust. This is an 
iuiprartanl affair, as tbo fotlliug or DOt fooling 
of the gun depends greatly ujX:Ti this matter. 
Il t* generally performed by taueip-g Ibe po-wder 
to run through a Buries of reels co vstH with 
open caaivaa., which reels are rapid,ty whirted 
round, and while Lh*y are lu mulien all tl:t> 
very fine pewdor nr dust foils through, the osu- 

Tas. IVbffi properly dusted, tlmdifforeatalBed 

grains have lo tv Nc-psntH-d ona from auotbar j 
Ibe L " large grain” fur artLILi'ry ; tbu ' >l fluagraiii rP 
for rifles : tbo "doubk F-” n-nd " treble F- 11 for 
sporting purpose* ; aad so eo- *Whrn eupts- 
exted It h carefully writhed, put into barrels, 
beaded up, and carried Sway Lo lUagUkUCB, quite 
fiuiabed and. ready for n*e- 

These various pcvmjHes cannot bo uanfod cm 
witbuuL much risk lo lifo and property, foma 
tha heredity (bat exists for lbs greatest pee- 
libls core EhrougliouL all deptihuoult, Kvery 
man tiaS clutbrd (.o be used only in the house 3, 
u that (bare MS In no thtuw of tba InUl pst> 
Licle of grit getting OU to lire clodieS, ilcttbar la 
any man permiKed. to wear motel hnlteo*. foil 
shoes are eacltang^d for shoes made ouly nf 
Li. L athi]r v no nails of any kind ; and the** are 
worn only lu tbo IjuUSuS. In the maphinery 
hran and ciopper are largely employed , because 
from I hem It fo almost impctetble to strike dre ; 
and to prevanL any frfolJou tinder fool aboald 
gril get inter tha Iloueuh, Ehe floors are carefblly 
CUTered with JeatheJ-- wE(b all theao pro- 

canriciM, aosidauts tra hat entirely trended, 
tJjcugh greatly di.rn.LnLi hod. 



Traps foT Snails. — Srinitg 
are particularly fund of bran ; if a little 
is spnad on the poaind, and covered 
over with n few cabbage-leaves Or tile#, 
they will oon pre^te under them in great 
mimbeier, and by examining them every 
marelng, and destHiyin^ them, their 
ftumhcira will be materially decreftaed. 
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Small Gas Furnace 


Gives Great Heat for Melting Metals 




By 

EVANS W. 
BUSK E FT 

popular Science 
February iSd? 


The bitrn-er in mid-r of ardir.iry 
t'ip-r htlir-K'; arvd Canute ltd with 
(Jit K4& aWim I y and vacuum cleaner 


The In finer Ln USt. I\ mclli cepi rtf, Ln AH. alummuTTV 
gold, and sLWtf Ah old vacuum depute sappILea □ Lc 


Hotel art cm In the 


for assaying bad, and in the preliminary 
mdUzig rvr goEil and silver assays. ]i is vgiy 
tfurahle and should Iasi for vga^ with proper 
care. Many melt! have been made in the ons- 
in:s! furnace, in one of which (.he crucible 
burned through and all of tkr slag spilled into 
the iurnaca. Another crucible boiled over. In 
spite of [bis draslsc treatment, the furnace is 
in yood condition. 

The cc-nlainer of the iurnafg- is made Item 
a can about 7 in. Ln diameter and the same 
in Snjipltt, The inner form is a quart can 
nbcniC 4 in. in diameter nfirl \'/t in. lii^h. Holes 
for the burner are cut in the lirfie can 
about 2 in. from the bottom, and in the 
smaller can. flush with the bottom. A c rue Lhltj 
is used as the Eorm for ihc burner hole, One 
of the photographs shows the cans and crud- 
bit assembled tor pouring. 

Thr filter is made of a mixture ol eytial 
parts of firt day and sand; and a tablespoon 
Hif salt will improve iJm: binding qualities. A 
pootl tirade of tire day should be used, Tire 
ingredients- arc mixed thoroughly while dry, 
and then made into a thick paste with water. 
Thq mixture is put into the forms a lit Lie at 
n time and worked down firmly with a slick, 
it is not necessary to treat the ctudhlH; to 
prevent its sticking to the clay. Jt will draw 
out very easily, and ran he broken off and 
used bier ns a burner boshing. 

To break oh the bottom of a Crucible, it 
should jwrhaps be noted, Is quite difficult la 
do without breaking the crucible in the wrong 
place. I dace the Crucible rigid side up no a. 
heavy, flat piece of iron. Insert a blunt iron 
rod, hold it -quartljg on the bottom of the 
crucible, and strike it a sliar[i blow with a 
heavy hammer. There will t>e few failures by 


The (qiiks Ln |>c small 
(or pun ring the fULinji 
mJiiiifi.iL. which is file 
h:]j y and mud, mixed 


A MELTI WG furnace tliat will attain 
a while heat in less than thirty 
minutes can be made from two dis- 
carried cam and a few pi]ie fillings. Measured 
by means of a pyrometer with ft rhodium- 
platinum Ihorntocouple, the temperature of 
the furnace illustrated was found to he 
1,523.5 deg. centigrade. This as (he highest 
temperature I have ever known a laboratory 
jias burner to give, and I have heon using 
burners for the past forty years. 

In fifteen minutes after being started, the 
furnace is red hot all over, and in thirty 
minutes lL is so while hot that the Crucible in 
it can hardly be seen. The top of a clay cruci- 
ble wai warped out Of shape ill fifteen min- 
utes after it was pul into I he hnl furnace, A 
brickbat is tued as a cover, and vents are 
provided at Itu: top by placing the brick so 
that there will be openings through which 
the: flame may escape. 

Copper, brass, aluminum, gold, and silver 
cim be melted in the furhUCe, It ean be used 


using this method The lower part of the shell 
cun then he I rimmed to (he proper size with a 
pair of pliers- 

Afler being filled, the forms should be al- 
lowed to set for several llftyi, and then placed 
in ft warm place for a few days longer. On top 
of a boiler is A good place for the final drying. 

blather can used as a form is removed. The 
nurside can acts as a container and prevents 
the furnace from falling to pieces in case it 
cracks. The inside can burns out in a short 
lime, so it it not necessary to remove it. Tbe 
clay-and-sand walls eventually break down, 
but it takes a long time because the melting 
point of (be mixture is so high. 

,M first (he burner hole was not bushed, but 
after (lie furnace was in use the hole scon 
hurried pul to such a size that a trashing was 
necissasy. The btwhing., made from the ccucw 
ble as previously SUltgesfed, "5 fastened in 
pLare by a mixture of fire clay 'and sand. The 
large part of the crucible is, of course, on. the 
outside. 

The burner if- made from an ensemble of 
pipe fillings. It Consists of ft I -itt. cap, a fi-in. 
long nipple, one T. one close nipple, one floor 
plate, and one V. The doorplate and cLosc 
nipple are filled with lead to add weight, 
Twenty- fivs J^-im holes arc bored in the cap 
SS shown. Tire V is redneesd to ^-dn., and the 
side o ironing b connected wtlh the gas supply 
by A regulating cock, which ts drilled out to 
Vi m. The other opening (o the Y is ConneCltd 
cSirccIly with a blower made by cutting off the 
superfluous parts of a vacuum ckantr- It has 
been found that the sizes mentioned, (hal is, 
Vi- in. for gas and. l A- tn. Foe air, make (he 
proper mixture of air And natural gAS for h%h 
lempcraluro. Where manufactured gas is used, 
ot the pressure ts different, nlh«- proportions 
will have to be worked out experimentally, 
using the ahovc figures as a starting point. 

The intake for air may lx- made larger, and 
ft valve used to regulate the flow. This was 
Iricd with a E^-in. valve, hut it cut down (he 
quantity of air 30 EhsL there w5S not enough 
to give maximum efficiency. 


An Electric Lack 

Popular Mechanics 1913 

The dc Lai's of the const met ion of an 
electrically operated lock are shown in 
the illustration. When the door Eg 
closed and the bolt A pushed into posi- 



tion, it automatically locks. To unlock, 
push the button D h which act will cause 
ilte eket romagnot to raise the latch C, 
when she bolt may be drawn and the 
door opened, 
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SPECTACULAR 



Made with 
Aid of Junked 
I g nit ion Coil 


T wv iriEl.il lettErt 
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KLgh- volriKc dll- 
chirgE stl-iircrllij 

(iitjr'.i dE Ihr Ert*<- 

PEnaive oUlfi-L lt- 
luitTitEd *1 right 


KknoallFokd 

Popular Science 1935 


L y _ Secure Lbe wit la Ehe lower end of the primary coil, 
ovinp the in- Fur the condenser obtain fourteen piece 
iithe end and of glass, $ by > in- Old photograph plAtei 

ivire c li.roLi.gh from which the emulsion has been removed 

form, Insert ate excellent, but Any scrap pieces of glass 

nade or sec- will do, Cut thirteen pieces of brass, top- 

in the bol- per, or tinfolL IP the size and shape shown 

[luc in place. in Fig. 3, Drill hole. in the tabs At the end 

he secondary of tl‘A sheet lor connecting screws, as shewn. 

In stacking the condenser, place a sheet of 
glass On a 0at surface, then A sheet of foil 

^ on the glass, another sheet of filass, then a 
sheet of foil with lh* tab at the apposite 
ehd. Continue until the condenser is as- 
sembled as in Fig. 3. The foil should he 
placed or the glass £0 that there ia A margin 
of y 2 in- alt the way ArtVtmd. Bind the eon- 
<Lenser together with Friclfon tape. 

The details of the apart gap are shown ih 
Fig, 4, Two brass posts Ate mounted on a 

Woct of well- seasoned wood, and the ad- 
justable electrodes made from pieces of 
in. round brass rod soldered to 54-In. pistes. 
-- 1 - y The latter ate held by means of No. 6-J5 Set 
screws. 

,-• J> A vibrator type Ford ignition coil will be 
f ' required to excile the high-frequency toil. 

One may be obtained from any auto wroclt- 
itiK yard, but mate certain Ihal tbs con- 
^^K5wSijjj denser within the coil is not damaged, If 
the coLL P ViS a hot spark at least % in. lonst, 
/ it will be satisfactory, 

/ The diagram oF connections is shown in 
l J / Fig. 5 . The wire from the spark coil to the 
TtauiNA.tS primary of the high ■■frequency coil should he 
flexible ar.d should, terminate in a spring dip 
14 enable its being connected At any turn of 
the primary coil,. The spark gap Should be 
separated not mere than l/1d in. Connect 
the primary to a transformer OT battery of 
from 0 to ID volts, and vary Ihe number of 
primary I urns in the circuit until the lonffttt 
spark ls obtained from I he discharge ball At 
the lop of the coil. If the coll is operated 
in semidarkness, the effects ate most spec- 
tacular, due to the fine corona discharge that 
surrounds the upper coil hut is not visible 
in a strong light. 


1 JLeRF. is a hipll-frcqucncy outfit ca- 
pable of giving a good 3 -in, spark and pro- 
viding an endless number of weird and in- 
teresting experiments, yet it can lie built in a 
Tew hours time and almost entirely from sal- 
vaged matcrialS- 

Ohlitn a mailiHB lube approximately 2 m. 
in diameter and 11 in- long. Cut two cir- 
cular blocks of Yi in. wood lo fit into liic 
ends of the Cube, and bore a 
54 -in. hole ihrodfth the center 
oE one of the blocks. Glue A 
short pie« o! round 

wooden rod in the center oE 
Lhe latter block and allow it 
to ■ extend ¥2 in. fr rtm lfelc 5ur " 
face as A dowel. Glue one 
block in each end of the (ube, 
shellac the tube, and allow it 
lo dry. 

If a mailing lube ifl not 
available, A satisfactory sub- 
stitute may be made by mak- 
ing A form as shown at Fig. 1 , 
wrapping it with several lay- 
ers of thin Cardboard, and se- 
curing the end with glue. No 
nails or screws should be used 
in the construction of the high- 
frequency toil. 

Wind the cardboard euhe io 
within y A in. of each end w ith 
No. 30 double collon-Covcred 
wire, which will requne ap 
projiimately 350 ft, or a Frac- 
tion over J 4 ib. Insert a 54 - 
in. brass rod, A in. Iona, in 
the lop end of the coil form, 
and solder one end of the coil 
to it. Fasten a small mriai ball 
LO the Upper end of the rod. 

For the primary coil, obtain 
a cardboard tube 3 - in. long 
and from 3 to 4 in. in diam- 
eter, A section of a salt or 
oatmeal box makes a good 
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fktw, of No. 20 gage soEt iron wire 1*3 Jh. 
long. The last Eew piece* of iron wire should 
|>e lorccd into place in order to secure (he 
form upon the Sleel rod. 

MaCe the end o£ a length of No. Ji tlouljk 
cotton covered wire through the inside hnlf 
in (he washer and wind eight layers upon the 
form. The winding fan he facilitated by 
placing the rod in the chuck of a hand drill, 
as shown in one of the photographs, Shellac 
the coil and cover w'ilh a layer of heavy 
paper to give a finished apfea ra ne*. 

MounL the coil on a wood base as shown 
in i he drawing, It will he necessary to 
countersink the mounting hole in the wood 
to provide a. space Eor the hexagon nut neat 
lo the coil end- Mount the push button, 
vfhich consists of l WO si rips of No. gage 
spring copper and a piece 01 5 / in -in. dowel, 
in the approximate position indicated, in the 
drawing- Provide terminal screws and con- 
nect Up a* shown. Place rub- 
ber-headed !t*cks at the cor- 
ners underneath the Lose. 

Since the layman generally 
thinks of art electromagnet as 
having Only the power of at- 
traction* a brief explanation 
of bow the coil operates may 
be o£ interest, When an alter- 
nating current flows through 
l ho winding of the coil, the 
magnetic field produced flows 
upward through- (he core one 
instant and downward the 
FieXl. The changing magnetic 
field flows through the alumi- 
num ring and induces ft cur- 
rent in it that is opposite to 
the current flowing En the coil. 

The current flowing in the 

ring sets up S magnetic EicSd which is-, al 
any instant* opposite to the field produced 
by (ho coil winding, eft nMO^e nlly the ring 
is forced away from the end of the COLl. 


with this homemade 


sion 


LECTHICAL raptrimcnlcrs who have 


1-^ seen large repulsion cuds demonstrated 
I J in cnllcge or school laboratories liavc 
often wished to duplicate the experiments in 
ihdr own workshops, hut have br>i1atcd on 
account of the expense involved. The repul- 
sion coil to be described, how- 
ever, may be built for a few 
cents- and will provide no end 
of interesting and novel r*. 
penmen!;-. 

The coil ts connected to a 
transformer Riving from 6 to 
10 volts. Then, if an alumi- 
num ring about ?/!<i in. in 
diameter and ]4 in. wide is 
placed over - the vertical Steel 
rod, it will br expelled over 
the (op with considerable 
force when the push button 
is pressed. IE the ring ia 
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popular Science 19S3 


A cm-iwar drawim 
j,ni.l view lE bc'tlun 


f-it&EW-iTEft POD 

12 ‘ LOh& 

FILLED WITH NTiQ 
/ yQft ICON WIPE 

'IZl SLAVE PS 

I mrri *22 dccwis 

\M 1IWUT TO' 


£' FiftEP TtUSiMfj 


LAVED OF 
PAPER" 


PU SH fiUTTOH 


the coil is boxed in, allowing 
only the ^leel rod to protrude* the 
efforts will appear very myitllyinfi to 
the uninitiated. 

The Fftim upon which (be coil is 
wound consists- of a piece of fiber 
tubing in. in Outside diameter ahd 
in, lung. Mount a fiber washer 
in. diameter ftp each end of the 
fiber tubing. One wavber — the outer 
or tower one— should be drilled for 
the cftil ends to pdf* through. Thread 
the end of a IZ-Sn. Tenet h of J*-in, 
screw-stock steel a distance of in. ftnd 
screw one hexagon nut into place. Place l he 
coll form over the slrel rod and fill the 
«Uiice between the rod and fiber tubih* with 


The com r lei cd rrpuliLftii tail ard an city I'ncdwJ 
cE winding -tir wtir umh Ihe ai-J ef a hind ifritl. 
The £nil may trt c5r*ce»tfd in a bo*, IF you prcl-ei 
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SCALES FOR WEIGHING CHEMICALS BUILT AT TRIFLING COST 


Popular Science Monthly, August 193 S 



Thu AciIfA □ r; ihovn 

m KI4 41 Kit, and 

t(lT < 1 il!ftfT.*Lor.S BTC 

fiivcsi «t ritht. The 

nfr-tLghu. j?( cut From 
* lift I *3(4 InsnjTT,, It 111, 
And SOp-p-fr. J r.'i Eire, 
fully mAttlifd with a 
net UsrrijwrJ Iron: a 
dnJifaiJ .1 or chemist 


simply solder two flathcadud 
bolts by their heads on each side 
of the angle bracket. This angle 
^Aif ^ fastened with im small wood 
screws on lop oF the beam, The 
• threaded rod Es provided with a 
■ nut and lock nut at either end. 

The I rays went formerly the 
. lids of >Hb. tobacco cans. 4 '/j 
1 1 ; m, in diameter. The small hooks 
under the beam for suspending 
' g*! the trays were formed by cutting 
. m away a sect ion of two smalt screw 
eyes. Before painting the scale, 
cover the suspension hooks and 
all nltiLT bearing points in order 
to avoid 1 he additional ir ietion 
that paint would cause. The in- 
dicaLCir is merely another Strap 
of wire, anti the dial a piece of 
suiiabLy marked Bristol board. 

Should the scale I wr used in a position 
that is noL level, a leveling device must 
be added — K. 0, L. 


A brass fuk'um 
bar is iel inln 
(Sic hfiT-. si a! 
M-t fight, a.nd 
filed and Stbaed 
la form fha-jeJ, 

edited beAfiKfiA 


(CONSTRUCTED mainly from left-over 
^ scraps of material at a cost of not 
more than twenty- five cents, the scales it- 
Just rated are sensitive to within a. grain- 
and therefore amply accurate for photo- 
graphic work and ail but the mpre exact- 
ing chemical experiments usually under- 
taken by amateurs. 

The base and uptight are made from 
pine, cut to the dimensions given iin the 
rl rawing. The two beam supports are „l- 
in, woud screws turned partially into the 
top of the base upright. Du not, however, 
use Lbe regular screw slots to rest the 
fulcrum edges of the beam in, but moke 
nicks with a three-cornered file at righL 
angles to the slots. Slip stone these new 
nicks Smooth. 

The beam is made of pine and slightly 


tapered from the middle to the ends. The 
fulcrum bar, which is lot into the beam, 
is made from a smalt piece of sheet brass; 
and the two Lower edges, protruding un 
either side of" the tnram, are filed and 
Stented to a cold -chisel type of edge. 

The device for adjusting the balance is 
formed from a 4-in. length of %A. n r rod, 
threaded \ l A ir. at each end. This is then 
soldered at its middle point to the small 
supporting angle through which is passes. 
In the absence of a suitable tap and die. 
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VACUUM- CLEANER MOTOR 
ADAPTED FOR SHOP USE 

Popular Science Monthly, November IMS 

U ACUllM-CLEANER motors are com- 
' paratively easy to obtain second hand, 
but because of Jhuir bi^h speed fS.OQQ" 
10,000 r.p.m,} are not suitable for driving 
niOst home workshop machinery without 
some feum of speed reduction. The- illus- 
trations show how a countershaft may be 
added to the motor, malting it a compact 
pOwtr unit to 3ie: used in place of a regular 
Y\ h.-p. motor. The basis is a bicycle front 
hub, on the axle of which are mounted a 
Urge and a small pulley, one at each end. 
The motor and^ countershaft are then ar- 
ranged on a suitable wooden hoard. The 
belt may he a round leather one, but a 
rubber vacuum-cleaner belt will gEye bet- 
ter result s,-^Carl Frckes. 
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A Dovetail Joint 

Pop* Mechanics* 1913 

The illustration shows an unusual 
dovetail joint, which, when put to- 
gether properly Es a puzzle, The tenon 
or tongue of the joint is sloping on 
three, surfaces and the mortise is cut 
sloping to match, The bottom surface 
of the mortise is the same width at 



SKapf n T Ta^an «rvH Wan In 


both ends, tlie lop being tapering to- 
ward Hie base of Lire tongue. 
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WATER, to Soften. —Wood 
ashes form a good lye for softening 
water, but care must he taken that they 
should be all wood. 



Soldering Block Resist* Heal an d Acid 

I rtEAL fi.i i- sul cirri si ^ Ik I his. Til tie I kl :av| or of Paris 
hi nn;k which keeps your workbench ftti fmnt ucid 
hums an rt charred spol*. tljinsnlling I Fie drawing at 
1 tie right, you will see how I lie Irirl; js | unit'd, 

A ITrmiieof wood, not very deep. i?. tilled with plas- 
ter ei-f Purjjs, wiUi which suit has Leen mixed tin- tjuirk 
drying. On this Work you rnn solder uiiv job Hint 
turns up. and Lite add won 'I hnvr tlw slipJih'st elTeel. 
Likewise with (he heal of Lite iron. — Jjimcs E-hijj. 



Vacuum 

Runs 


Cleaner Motor 

BLOWPIPE 


trolled With the hand blowpipe-, 
whioh baa a built-in valve. The 
easiest way to control the air is 
by regulating the speed of the 
motor, ami this is done with a 
foot rheostat. If a rheostat is 
not available, use an air valve 
control led by a foot pedal. 





A feet jheeotflt «wf™l* +h* ipacd oF Jhn 

meter okb 1h,.| rftguioteithrt voli/rui af air 


Tfiii it a typ&of koetf bUwpipe (omme^lv vied, it 
hff(. a built-in vg|v« for ragulabng fh* flgrf e-f gflf 


Using File blowpipe tp armed a 
^.oppnr bawl; Aib-Dstos- boo'd pfO- 
t*pti tha bunch top from ths hsat 


Right, □ i -d 1 - 
vpgad *if w*lv fl 
WTvit when d 
r heei tot tdJinot 
be oblfllptd. It 
if flparal^d by 
using ■□ pnda| 


He-w lo rn.ciij.rit I h n wsayucn-olaaner tlu -,17 r . 
The ddft eenngttipn If replaced by t). p iece 
ef n L'd lo wtiieb n fmali funnol ii atrcchad 


The sir valve shown in the 
circle below was a discarded 
one originally used to operate 
twin air horns on an auto- In 
this case the air hose wa* cut 
in IWu anti the ends connected 
with the valve. As the extra 
outlet was not needed, it wb.i 
plugged. 

The foot pedal is easier to op- 
erate if a spring is placed under- 
neath, The spring shown with 
the pedal Ls a common spring 
damp. -W. T„ Ba XTE fl. 
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W H ERE elc Ctrl city a nd city gns 
are available, ft soldering and 
annealing torch for metal 
craftwork can be made from an old 
vacuum-cleaner motor and a hand 
blowpipe ni the comparatively inex- 
pensive type sold by dealers in deco 
ratlvc mcLal-working supplies. 

Remove the moLor from its frame 
and mount it on the bench, cm a shelf 
or bracket under the bench, or oti a 
separate baseboard, aa 
moot convenient. A sep- 
arate baseboard is best 
if the apparatus Is to be 
moved about. 

Take off the connec- 
tion that g«B to the dust 
bag. and in its place put 
a piece Of wood, using a 
gasket compound be- 
tween the wood and the 
metal to prevent air 
leaks, Attach a smalL 
funnel, as shown, over a 
hole' bored throng]] the 
board. Use tacks and 
content around the edges. 

The gas may be con- 
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MeasuringTemperatures 

IN A WORKSHOP FURNACE 


W. C. CHENEY fells how to make a 
pyrometer and gives hints on tempering 
Popular SciRocEH DEOumber 1936 


An ir.txrti'.siv-t 
n; i : I ivDltmitcr 
cafirir.z.ssd kg at 
co five rEidtaff 
of pyrometer ilns- 
medsaic-Ly ir. dt- 
KrrEi Fahrenheit 



G uesswork in the ux of a 
furnace for hardening and 
tempering Steel can he elimi- 
nated by moans of a pyrometer, which is noth- 
ing more Lhan an instrument for measuring 
hfat beyond the range of an ffrdinary ther- 
mometer. In industrial plants and large shopo, 
pyromeLers are, of Course, standard equipment 
bgL many smalt shops still depend upon hit* 
and - miss methods ot determining furnace tem- 
peratures. Tills '& unnecessary because a serv- 
iceable instrument can be SKembled at rel- 
atively small cosl- 

Thc pyrometer illustrated was designed, for 
a furnace described previously 1S<w Page* 
■ffri and SlSI U would be an equally valuable 
accessory for any similar type of heat -treat- 
ing fuiTtace. 

The sensitive element of the Pyrometer is 
made of two dissimilar fflStit that will with- 
stand high temperatures and generate an 
electric current when healed. There art a 
number of these alloys, and they may be ob- 
tained from various, instrument companies for 
a lew cents, or the Complete element with 
lead wins attached can be bought for approx- 
imately three doling 

Lay the alloy wires side by side and weld 
together at one end with the acetylene torch. 
Twin them and weld copper wire icads to the 
Iwo open ends. Into one end of a y 2 An. black 
iron pipe about 10 in. long, insert a iwcelain 
lube such as is used in house wiring, The tube 
qtay hie ground 1b size on an ordinary wheel 
if too large. Insulate Ihe iDcy wires and the 
lead -wires with thin sheet asbestos. If the ele- 
ment is a homemade one, the lead wires 
should not be over I ft, long. 

The lead wares are connected directly to a 
millivolt meter, but os the dement has clarity 
the lame as a battery, the leads may have (o 
be twitched. This can be found by trial. When 
the element is used in the furnace, care should 
be taken to see that the alloy wires do not 
Come in contact with the object being heated, 


Because the current generated by the ele- 
ment is proportional: to the heat applied, all 
that is necessary lb obtain the temperature 
reading is to melt several metals of known 
melting points and use these temperatures to 
lay out the scale on the meter, 

The meter may be any nrillivollmeldr, ob- 
tainable at a radio service shop or Erom a mail- 
order radio supply store for a few tip Hats. TPue 
percentage of error In the cheaper instruments, 
is not sufficient to cause difficulty so (here b 
no object in buying an expensive one. The 
meter Illustrated was purchased for &1.50 and 
the error, when checked by eye with a>i!) in- 
strument, could not he noticed 

Remove the cover glass and glue a piece of 
white paper to the meter’s face. Take various 
temperature; and mark each reading on the 
paper with A pin prick, Average the tem[jcra- 
lures and distances of pointer travel, and step 
off the scale with a pair of dividers. In the 
particular Case described, the pointer moved 
approximately % in. for each l.IQ deg. of tem- 
perature rise. The Stale was bid off from 0 to 
1 .i^fXl deg. and when chocked with a standard 
instrument, showed only a 2 -percent error. 

To obtain these temperatures beirin with the 
furnace C«!d, Place a pan of water inside and 
Start the torch, firing the heat up slowly until 
the water just starts to boil. Place the element 
Ffi the water and lake the first reading on the 
dial, which wilt correspond to 2 1* dec. F. at 
sea level. Next lake a piece of brick and hol- 
low it out. In the hollow place a small quan- 
tity of 4nc, put the element close to llte 
metal, and raise the temperature until the rime 
melts, which will give: the reading ( £ir deg. 
Do (he same with a piece of aluminum, and 
the reading will be fur 1,220 deg. Average Iht 
temperatures and swing of the pointer in Or- 
der to extend the readings to 1 ISCti deg. 

Once the pyrometer has been Cidikiraled, the 
furnace can be adjusted to hold any required 
temperature- Information on heal treating 
Sleet, the use of baths for drawing temper, and 


tables showing tempering data for various 
to ulo can he found in standard shop hand- 
books. For the purposes of this article it will 
he sufficient to describe one of the simplest 
possible ways of tempering two common types 
of tools — cold chisels ond wood chisel?. 

■-Chisels must be made of ts.led which is 
hard, tine, grained, and tough. To obtain max- 
imum fine grain With maximum hardness, the 
steel must be quenched at just, the right tem- 
perature, which for the average run of shop 
tool steel Is between 1.450 
and 1,500 deSt, F. This- 
gives the finest grain, bill 
I he tool is ton hard for 
practical use, so some of 
the hardness is wiltidn&wrt 
by tempering — applying 

a low heat gradually and again quenching at 
(he proper moment. 

Cold chisels, after the first quenching, should 
be scraped or ground bright, Place in the 
furnace, leaving the door often, and have at 
least one third of the cutting edge in the upen. 
In a few minutes colors will appear and slowly 
triivel toward the edge. When the odg* is a 
dart purple, quench the tool in cold water. 
Instead bf watching the Colors, one may try 
the edge with a sharp file and quench when 
the file starts to lake bold or cut. 

The same procedure is USfld for wood chis- 
els except lh*t the tool is quenched at a dark 
straw color. 

If a Large number of similar articles are lb 
be treated, I he best way ls to harden them and 
then cool the furnace to (he proper tempera- 
ture, found by trial, and note the reading on 
the pyrometer, set Ling ihe burner to hold that 
heft! Extreme cone should he iaken in tern- 
pering or the tools will not stand up, 

borne points worth remembering are; 

If in doubt about a piece of Steel, harden a 
Sample In ret. 

When practical, obtain the temperature 



The pgramrter eLr- 
nitoi aa Lr ti placed 
jn r M t furnace, i ad. 
at right, a diagram 
showing the method ol 
canilruction. The al- 
!oy wires, which are 
the sensitive part of 
tne initrument, are 
bcirght; ready lor use 
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data of the steel from (he maker. 

Never leave the shank of a chisd hard- Not 
only wiEL it spoil the head of the hammer, but 
it Ls opt (o chip and drive splinters into your 
hands and eyes. 

When quenching a tool, plunge it Straight 
down in clean cold water and hold it in one 
position until it is fold. Don't move it around. 

IE you overheat a pietc of Steel, don't cool 
to the critical temperature and then quench. 
Alluw the jl'ect to cooL slowly in sand or 
slaked time and wheel cold, reheat to proper 
temperature. 

If you wish to coot a piece of tool steel 
without hardening, qucnfh in soapy water. 

IE you want the tool very hard, quench in 
a samrated solution of salt water; for extreme 
hardness, quench in soldering acid. □ 
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Welding Rod Holder 
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Pop. Sci, Monthly 1937 
By 

KENDALL FORD 


B efore the kiunumiade arc welder 
described in the twu preceding ar- 
ticles of this scries* can be ptit 
inlo operation, it is necessary tt> 
make a holder for welding rods and a 
mask. 

holder. Obtain round brass rial, i.-j 
by 15 in. Gut a piece 1 In. long for the 
end piece i Flf, id) and itnli ms shown 
to hold welding rods Up to 'j In. ill di- 
ameter. If it is desired to use larger 
c arbor. reals, provide an additional end 
piece. 

Cut down one cud of Lbe remaining 
brass rod Lo a diameter of 1 ^ In, for a 
distance of l in. and thread as indicated. 
The threaded portuGfl should be tapered 
at the end so that U will screw into the 
end piece and reach the farther side oE 
the L . t -in hole. File the opposite end 
of the long rod flat, and drid and Lap 
for a machine screw to hold the lug of 
the cable. 

Provide a wooden handle with a f »-in. 
bole through the cento]', and add a liber 
or asbestos-board guard. A piece of 
regular welding cable should be obtained 
lo connect the r* - <> i holder with the 
transformer as it is more flexible, 
CWtecfJdHj Lit a fv r Work. Drill and 
Shape the lug from round copper rod 
by 3 Ln. ns In Fig, p, The Side to 
he clamped hest to the part being weld- 
ed should be bled perfectly flaL Lo 
insure a gbud contact. Solder rubber 


Rear view- gf th* maik, showing g.la» from* 
Odd haadbood. Thg drawing! or& givon obeve 

covered flexible wire not smaller than 
.Nik \ in Lhe tug to connect with the 
transformer. 

Nftxk. Thu operator's eyes and face 
i in i st be protected- This point cannot 
he Lou strongly emphasized. The ordi- 
nary colored glares utich ns are used 
for oxy-acelylene welding are worth- 
less in preventing the harmful ultra- 
violet arc-welding rays from Injuring 
the eyes. The mask also protects the 
face from the molten particles of metal 
that ace continually flying from the arc. 

Obtain I/52-itl- "thick fiber. 15 by ill 
im, and cut and drill ns in Fig. 13. ileiiil 
along the dotted tines, but not sharply 
or the fiber is apt to crack. Rivet or 
holt at the corners. The special glass, 


U by 4 hi,, may be obtained from dealers 
In weldihg supplies. Place a piece of 
dear glass on each side of the colored 
g] 0 RF 3 . The outside piece wLll become 
pitied and will have to be replaced oc- 
casionally. A glass-holding frame may 
be made as in Fig. 13 from £0 -gauge 
metal. Fasten kt to the liber with small 
machine serewa. 

Approximately ft. of EG-gaugc 

spring brass 4 i in. wide will be re- 
quired for the headband 
l Fig- Id), The mask 19 
slipped on the extended 
machine screwa on the 
headband and held with 
knurled or wing nuts. 
This arrangement en- 
ables the mask to be 
swung upward for in- 
specting work. Before 
the headband Is fastened 
to the mask, wrap it 
with several layers of 
cotton tape to pad any 
sharp edges. 

Operutlny lUc Welder. In order to 
give a preliminary tryout, connect the 
reactance cos! in scries with the trans- 
former lo Che .supply lint;- Since the 
reactance coil limits the amount of cur- 
rent [lowing tii rough the transformer. 
It is advisable lo have a LI of the reac- 
tance winding in the circuit until the 
user becomes familiar wilh the proce- 
dure loiter the Leads may be connected 
to the reactance-colt terminal that will 
allow the proper amount of current for 
a £lven lab tc lWw, Fnr the sake of uni- 
formity, the No 1 terminal on the reac- 
tance cod should he left ecnnteted lo 
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Homimadt red Jialde' for arc 
welding and, ”■+ nyhl, dtl-flull of 
I h □ port^. In actggl ujp, the hard 
mult, of iOufl*. fc* pro+aclfl-d 
by a hn □■■■,' gaunlLl of leather 


tiOtfl nfl 
AfifcE4fCi' SO»£b 
GCANO^' tM W 
f PI*- 


l '**v i 1 
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the transformer, atirf the necessary vari- 
ations made on the remaining terminals, 

W EAR leather gauntlets as a proteC' 
tion agalm&t burn*. Clamp the cop- 
per Lug to a scrap piece Of steel, place a 
pointed carbon rod In the holder, and 
practice striking an arc. If h regular 
carbon welding rod Is not available, a 
"B rl battery carbon Will br. a satisfactory 
substitute. - It is easier to hold an arc 
with ft. carbon rod than It Is when using 
a regular arc- welding metal rod, so the 
carbon is better to sEnrt with. 

Welding reds are available tn asserted 
types and, alies, each adapted for a par- 
ticular kind of welding. It is advisable 
to have a supply of each on hand in sizes 
ranging from Iv'lfi to 3/1$ In. 


The transformer Is so designed that 
it draws a negligible amount of current 
from the line when the nr* is not being 
used. Each particular Job will require 
a certain amount of current and a cer- 
tain size rod to do the work satisfacto- 
rily. Aa the size of the job increases, 
that is. the depth and the widlh of the 
weld, more current will be drawn from 
the secondary, With ft pro pert lonal in- 
crease In the current Hewing I h rough 
l hr: primary. That fact should he kept 
in mind when connecting the welder to 
the supply line. 

Where the supply tSne is No. 14, the 
current should be regulated by means 
of the reactance coil so that the trans- 
forms r dOc£ not draw current in excess 
of which the lire 5S fused. Where the 


supply line is No- 3 or larger, the trans- 
former may be connected directly to Che 
line for the larger jobs, without the use 
Of the reactance coll. When an alter- 
nating current of 220 volts la available, 
the transformer will draw just half the 
current It wouLd draw when connected 
Id 110 volts, with the same output from 
the secondary. This permits n smaller 
size line to be used for supplying the cur- 
rent. 

Carbon rods may be used for cutting 
and welding metals .other than steel. 
Since carbon rods cause the steel to be- 
come rather brittle, it is advisable to 
use steel rod* when welding steel. 



A LOW-COST MACHINE 
THAT CAN BE 
PLUGGED INTO ANY 
ALTERNATING-CURRENT 
OUTLET 


construct 
a Portable 
Spot 
Welder 
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Flexible cqppfo 

MESH V 3 H C K. 
CONNECT TO 
^KQNQADY 
WiUOlHG \ 


Tl*T LTEfi 

li -V-lV 
Channel icon 


H ere Ib a am?0l 
spot welder 
you can build 
at a cost that 
is but a fraction of the 
price of commercial 
spot welder! of similar 
capacity. The writer 
obtained the necessary 
materials for about 
fourteen dollars. The 
unit Iscompad and port- 
able, and Its adjustable 
leverage and sprtng- 
tenslon features make 
It adaptable to an ex- 
tremely large variety 
of welding jobs. 

While in no BBiiBe a 
substitute for arc weld- 
ing^ thlfl spot-welding 
equipment la a valuable 


netn mjvhingi 

-AND WApiEBl 


adjunct to any home 
workshop. It Is par- 
ticularly useful In join- 
log together metals 
that are too light for 
any other form of weld- 
ing, but. It* application 
lies not In that field 
alone. Scores of points 
on the modem automo- 
bile are gpot-welded to- 
gether where they were 
formerly held with 
screw's and boLta. 

Spot welders oper. 
ata on a somewhat dif- 
ferent principle from 
arc welders. In are 
welding, the beat gen- 
ersted by the arc causes 
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tilt metal to malt ud lUH together. 
in spot welding, ft relatively high re- 
sistance Joint brtWHO two good «ffl- 
ducting points U brought to ft whit* 
heat by th» passage of cwrtflt, tben 
welded together by pressure. Aj In th* 
rw of arc welding, a tramfonnM Li 
used, but the voltage acroaa the sec- 
ondary Lb reduced ta * few volts* With 
the current raised in indirect propor- 
tion to several hundred ampere*. 

The oort, clamps, primary colls. and 
baseboard are identical with those re- 
quired for the arc welding transformer. 
Assemble the core, as outlined for the 
arc welder (Kt P.S.M-, June '37, p, 6^). 
Wind the two primary coils afl directed, 
but place the two coils on the same leg 
of the cere, with the windings running 
the same direction. The colls on the 
welding transformer were placed on 
opposite logs to cause a uniform varia- 
tion of the voltage with the current, 
in the case of spot r | L i I” 

welding, tbe cur- 
rent will be nearly 
constant for a giv- 
en weld, so the 
voltage variation 
need not be con- 
sidered. 

For tbe low- 
voltage secondary, 
obtain enough 
strips Of copper % VIELL ROD 
It, wide to mkt a “*'«® 
elach H in, high, on 

MACHINE 
ICCEWi 


Ftr tiling Ihs intend ary 
ceil siojrtd a we ft dim 
biotl. th« winding 
fcofiiilli «l tjnncalsd 
lbi£i Sfcin teppe." 
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KANDlC 
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MCeMOff. Ea?h E: in. -ddc find 8 b. «* Ufijlh 
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^-1*— l 

The Strips should be S ft, long and may 
be No. 20 gauge or smaller annealed 
copper. ThQ gauge Is of no importance 
provided there are a sufreleot number 
Of pieces to make the Bi££ of laminated 
conductor required- If copper strips 
are not obtainable, they may be cut 
from a larger sheet of copper. 

Provide a wood form. 2 in. square 
and S In. long, to serve as a winding 
form for the secondary. Bind the strips 
together with strip* of friction tape at 
several points along their length — 


The iBcfrftdWy- cciSi O'* C(>v#red wilh coSfOh lep*. +Eia 
lurni being ii*lf-lojSpptd 1.4 there am two tkicliww 

tightly enough to hold them in place, 
but not so tight as to prevent a move- 
ment Of thE outside ptripa as they are 
wound around the form. Clamp one 
end of the strips to the wood form, 
place the form in a vise, end upward, 
and wind Six complete turns around the 
form. Ae each turn ts wound, the 
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Irir lb* 

poln?: of C-BB^or 

f Iti ffod i( ^ w F 1 |t gfi 
! q n I \'i u n f![«. thiay 
woor fiKOf in uhe end 
niL:1 I? (i Itpt in ihopo 


Sides and cc-raora should be hammered 
tD Shape with a wood mallet. 

Remove the toll from the form aod 
hook each end over a nail driven into a 
board, BO that the turns will be sep- 
arated for taping- Compute the length 
Of the necessary leads at each cad Of 
the coll and cut Lhe remaining strips 
off with Un snips, Begin taping the 
leads near the end with cotton tape and 
follow through the coil to the opposite 
cud, The tape should he half-lapped 
so that there Will be two thicknesses of 
tape on the coll. Tape the tumH to* 
gother. lengthwise through the coll. Add 
cover with shellac or insulating varnish. 

Drill *4 -In, holes in the ends of the 
cull leads so that they may he extended 
as shown in the drawing- Place the 
secondary coll over the core leg, w r ltti 
the leads at the top, Insert the remain- 
ing core laminations, clamp the core 
together, and place on ft wood base. 
Provide a 34 -in. top as illustrated. 

Two pieces of 14 by, 14 do. angle 


The ipto,! wfc-l-d^F h |S-‘i ' H i-- pi 1 1- 1 1 

(tuning rnHui r>iai ui r> I, i jh 

oIKlV Fcrni of ni:ldin;j 

t^G-e-ft IHl tipi ti^rn-i ■vKil'f I td 


The UorVermcr ond 
vVehsdfr <Jrim are 
oi-iVn'Med la form □ 
i-i n glc Gtmpach ifnit, 

c ■.: S 1! y i'j I e ' "d crb-DL,' 


end of the channel with the pieces of 
copper istrip that were cut off the sec- 
ondary coil, arid drill a 9/3.2-in, hole In 
the cud of the lead to line up with the 
U,-in. hole In the Channel iron. 

Take two pieces of flat ateel, 4 by 1 
by 5 14 In., bend at right angles, drill 
where indicated, and bolt to Lhe rear 
angle icon, obtain a piece of 
channel iron to serve as the upper elec- 
trode arm, and drill where indicated. 

To aLlow for variations in construc- 
tion and assembly , it la Advisable to 
forego drilling the hole in the end of 
the arm for the copper tip until niter a 
trial assembly. 


'■ . . ..T., 


A yi^ipv d! ifDrtforrntr hj i': r ■ W part-Ci, !.: .. 

h^T" fhc 'taJ-. Lra-UgM wjl s-ti,flni( r, 

F ho CDfined io n :i rv md ir-G’S e d ip ill e d ia grp in a b d-> 

er, and drill two L i -in, holts in one Cttd 
to bolt It to the frobt angle Iron, and one 
-Sn. hole In the opposite end to hold 
the bottom electrode In place. Cut a 34* 
Jjj. hole through the flat part of the 
channel Iron, through which the trans- 
former lead may pass. Bolt the G-in, 
piece of channel Iron to the angle iron 


The topper tips should meet perfectly, 
because a variation In either the upper 
or lower arm would throw them com- 
pletely out of line. 

A ?4-Pn. laminated lead, secured to the 
Channel Iron by means of hat head brass 
machine screws, extends several inches 
beyond the end Of lb? Iren, where it £a 
connected to the remaining secondary 
lead with flexible braided copper, % In, 


Lroo. 12 lb. long, will be required for 
the electrode brackets, It will he m-c- 
e saury to Insulate the fl-elt bracket from 
the tie rods with pieces of fiber tubing 
and fiber washers. 


Obtain a piece of i’i-tn. channel Iron, with 
$ In, long, for the bottom electrode hold- long. 


41 -in. Iron machine bolls, 4i in,. 
Extend the secondary lead to the 


thick, BUCb nif Is u*ftd for connecting 
brushes on Hsr^e ^operators. This can 
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u&ually bet obtained from motor repair 
shops, but If It la not available, the tup 
lead may be -can tinned In a large loop to 
the MCOndary coll. 

T HK upper electrode arm (a secured to 
the flat uteel angles by means or a 
3/l$-ln. threaded rod. which also serves 
to hold the pressure arm In place. The 
pressure arm consists of an additional 
piece of 1^,-in. ctifthnel Iron, IS in. Song, 
drilled and shaped as shown ln the de- 
tail drawing- The flat portion of the 
Channel Iron Is removed for a distance Of 
2% Irtr. after which the end Is shaped 
and drilled hb shown. A piece of 1^4 -In. 
round steel Is attached to the prafcfcurc 
arm where Indicated, Additional holes 
may be drilled in the sides of the arm so 
that the position of the round steel piece 
may be moved to ehofifiie the leverage. 
Drill a wood handle to slip over a ^-In. 
round Iron rod, which is secured to the 
arm with rivets or machine screws. 

An automobile valve spring With a \- 
|n. pipe cap to hold It In plaOc provides 
the tension for the upper electrode arm, 

A ft-m. machine bolt, 1 in- long, should 
he threaded Into the bottom of the pipe 
cap uhd inserted into a hole In the wood 
lop- Several holes ahuuld be drilled in 
the top so that the spring may be moved 
to ehanfi* the tension. Valve springs 


from small cars fit the pipe cap very 
snugly, and with the springs from larger 
care U may be necessary to remove the 
ihroncfa from the pLpe cap. 

The copper tips are secured to the up- 
per and lower arms by means oE Si-In 
brass machine holts. If only the current 
carrying capacity were considered, the 
copper tips would not need to be any 
larger than the laminated copper lead. 
However, coneLderablo heat ifl generated 
at IhC point of contact bo It is advisable 
to make the copper tips larger to uvalst 
In dissipating the heat, "The tips should 
be tapered to a ^-in point, and since 
they wear away when In use, they should 
be removed from time to time and reta- 
psred- The ends of the tips should be 
kept clean And flat, which may he ac- 
complished by filing between the points 
with an Ignition hie. 

Since the amount of current required 
will vary with the thickness of the pieces 
of metal being welded together, some 
means of regulating the current through 
the primary of the transformer will be 
necessary. The reactance CPU dsscrLbed 
with the arc welder, iP.S.M,, July '37, p. 
67) will allow the current to be varLed 
over a wide range and, Lt may be used 
with the spot welder without any 

jhangea. Like the are welder, the Spot 
Welder may be used On either 110 or 220 


volts, alternating current. The wiring 
diagram shows how the CuiL terminals 
arc brought out to the terminal atrip so 
that they may be uaed In paral lel for 110 

volts, or in series for 230 volta. 

When using the spot welder, the two 
pieces of metal that are to be welded are 
placed on the point Of the lower copper 
electrode, and the upper electrode is 
brought down againet the upper piece of 
metal, Since the conducting path bjfc- 
Iwocn the metals being welded offers a 
high resistance to the current flowing 
from one copper tip to the other, the area 
around the copper tips will quickly come 
to a white heat. Further pressure will 
make the metals fuse together, after 
Which releasing the pressure on the arm 
will cause the Copper electrodes to 
spring apart. 

T O MAKE a &allafactory spot weld, the 
metals should be clean and free from 
ao»Ee, «h(l be Of material that has a high- 
er resl&tnncc than copper, ouch as Iron 
or steel. Copper could wit be welded 
satisfactorily because there would be A 
tendency for the copper to fuse with the 
electrodes. The operator should experi- 
ment with varLous kin da and thickneaacA 
of metals until he become* familiar with 
the amount of currant and the pressure 
requited for any kind of weld. 


EFFICIENT 

Arc Weld er 

From Popular Science Built Cheap 

In this age of steel, welding fakes its. place with gluing ai one of the 
matt common gnd universally useful operations. If you work wEfh metal, 
you should hove welding facilities. Fortunately, you can make most of the 
equipment you need, Ry Kendall Ford 



WddLne with jm entirely Hoirnm#dt outfit that b« pluifmd intv oritnaty 
ilicrna.' i n r. current, riit Mit, The- iLtisk And rod holder will lie dtierlbed liter 


H ERE is an inexpensive homemade 
arc welder that can Ijc plugged 
into any ordinary allerna ting- 
current circuit as easily a* an 
elect iic lion. Its adaptability to a wide 
range of jobs makes il equally suitable for 
the home workshop or a com mere isl repair 
shop, and it will jjecEomi as satisfactorily 
as commercial welders costing several 
times as much. 

Allowing for variations in the price of 
Ehc materials in different sections of Lite 
country, r he cyst should mat exceed fi fteen 
dollars. IF salvaged materials such as 
bolls, angle iron, and screws are available, 
making it necessary to purchase only the 
wire and the transformer laminations, the 
cost may be reduced about a dollar and 
a half. 

For alternating-current arc welding, 
cither a straight transformer or an auto- 
transformer is used. Although somewhat 
cheaper to build, the aulolranslortnei may 
give ihe operator □ disagreeable, if not 
dangerous, shock unless he takes the pre- 

caution of connecting il to the 
line in a certain way, This is 
particularly true when the sup- 
ply-line voltage is 220 vflltfi. 
The transformer to be described 
is of the straight transformer 
type, that is, une having a sepa- 
rate primary and secondary 
winding, which ci irninales any 
possibility that the operator 
will receive a shock. 

Briefly, the principle of arc 
welding is based upon the Fact 
that when Lhcr electrode ts brought into 
contact with the article io be welded and 
then drawn a short distance away, the arc 
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formed bet ween (he point of com art and T --' 

the electrode will cause the temperature 

of the immediate area to rise (o about 

6,500 degrees F. This tremendous heal 

causes a poo! of molten metal to form, 

which* when cooled, joins the punts in a . 

firm, sound union, 

Two types of clcclrodrs may he used in 
arc welding* each of which has Els own ~ * 1 ^ 

applications. The me! a I type supplier the 
met a! for the weld, whereas the carton 

type merely forms the arc to which weld- " t ‘~ 

inp rods muisl be fed. jl/% j|R 

The transformer lo be described has a ‘ 

normal rating of 2,500 walls and an over- 

load rating of approximately 4,000 waits ^ 

for short periods of time. Approximately PWBM0W 

50 lb, of b T u, 20 gauge transformer iron icat—fcME a^jTaaeMI 

will be required for the core. This may 

usually be obtained from the salvage yard 

of the local power company. If transfer- 1 

mer iron is, not available, stovepipe iron, 

available at tin shops, may be substituted, TJm ^ Qlf(]rm „ hll , wtmti 

Approximately 45 sq. ft, will be required. 

Since the site of the sheets of iron avail- taped portion of each section with a Jayer 
able in either case will not ent up evenly, of regular insulating cloth or tape, 
allowance for waste will have to oe added The windings consist of two primary 
to the amounts mentioned. In case stove- coils and four secondary coils, all wound 
pipe iron is used. It is advisable to coat with No. 10 D.C.C. (double ceUfln-cov- 
esch separate piece with thin shellac and cred) wire, of which approximately 3h lb. 
allow it to dry before using, will be required. It will be noted in 

Cut the iron to the sizes shown in Fig. 1* Fig. 4 that each group of windings is con- 
sold provide enough of each stse lo male netted in parallel, which permits using 
two stacks, each 5 in. high when pressed wine of a size that can he easiiy wound 
closely together. Divide the longer core and mates possible a more efficient ar- 
pieces,. or laminations, into two equal raogemeot of the coils on the core. If 
slacks, and form into core sections as single coils were used, the primary wind- 
shown in Fig. 2. A temporary form may ing would have lo be No,_ 7, and the 
be made by driving nails into a board. The secondary No. 4. balb of which would be 
end nails should be the length plus the extremely difficult to wind, With the 
width of a lamination apart, or 11 in, primacy divided into two sections, i he 
When half of (he longer laminations have transformer may he used either on HO 
been alternately slacked, press them to- volts 0f 2?Q volts simply by changing a 
get her and wrap the strips of f rid ion tape connection ai (he terminal strip, 
around the section. A winding form for winding the primary 

Remove the laminations from the form and secondary' coils is shown in Fig, 3. 
about 1 in, of (he solid portion of the sec- Since the primary coils are just twice as 
lion extending beyond (he jaws of the vise, wide as the secondary coils* the wood cen- 
Tape the solid portion of the core by mov- ter of the winding form is in two seel inns 
ing the whole section outward from the so that one of them may be used when 
vise about l in, at a time. Take the taped winding the secondary coils, 
section from the vise and wrap it with an Place a piece of small £iie wine or strong 
iddElional layer of friction tape. Repeat st . r] b? in eaf h siot w the center of the 
the Operations with the remaining long Winding form to serve as bindings for the 
laminations, and coat each section, with ■completed winding, Wrap the ccnier sec- 
shellac. Before the shellac dries, cover the t]ar| ™ c form with several layers of 

Hd* Ilia WLDdJrf form Ll uitd Eh 

preparing out of the primus 1 4-flJil 


Left: Secondary rVil 
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lake up mire SfUte than it should. The 
coils may b€ wound cither to the right or 
to the left, hut in either ease they should 
ail be wound! in the same direction, Two 
coils of 210 turns each will be required for 
the primary, and four coils of 14 Q turns 
each for the secondary windings. 

As each winding is completed, bring the 
ends of the tie wires or strings together 
aver the coi1 h take the winding form apart f 
and remove the coil from the form. Tape 
the coils, in and out through the center 
with cotton or linen tape. 
Leave the cardboard in 
the center of the coil in 
place, but remove the tic 
wires as the taping pro- 
cecds around the coil 
Since the insulation on the end* of the 
coils is apt to become frayed during the 
assembling of the transformer, it is ad- 
visable to place short pieces of cotton 
sleeving, such as armature winders use, 
over the leads of each coil. Give each 
taped coil a coating of insulating varnish 
or shellac, and allow it to dry, 

Set the completed core sections on end 
and insert one half of the total number of 
abort core laminations in such a way as to 
Join the twp. sections together. These 
laminations art placed alternately, simitar 
to the longer ones, as indicated in Fig. Z- 
The coils art placed as shown in Fig. 5 so 
that thost on one leg of the cowwill have 
their windings running in an opposite di- 
rection to those on the other leg of the 
enr-t, It is advisable to mark the coils with, 
an arrow to indicate the direction of the 
end lead of each to facilitate connecting 
the coil 5 to their terminal strips. When 
the coils are in position, the remaining 
core laminations may be placed between 
the cote sections. 
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NEW PLUG-IN 

Arc -Welding 
Outfit 

POPULAR SCIENCE 1937 

How to mount the transformer and make a 
reactance coil for regulating the output 



Tiie wtLdsnJ tfRUf 
tnnrHr. A51 th* lii 
iEi.ll ire i*l 
And the 


LET 
Jit being 


O NCE the transformer for your the output, wood or fiber top, which may he from l A to 

plug-in are-welding outfit has been Four pieces of lVi-in- anjde Iron, l£ in. ^ ] [li thick, should be used to protect the 

wound as described on page £ 63 . long, and four U/fl- in. tic rods are required tormina Is from short circuits. 

the remainder of the work is com- to clamp the core of the transformer. The Provide wood spacers between the angle 
paratively simple. It is necessary to mount Length of the rods will depend upon the irons and clamp together over the core 

the transformer, make the connections, thickness of the top board of _ Lho nnds, as shown in the drawing marked Fig. 

and provide a reactance coil for regulating transformer, but should not exceed & in. A 5 in last month’s article. Jfiike terminal 
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strips tu fit over the tie holts, with ter- 
minal screws as indicated in the same Sit! 
drawing and lllustialed in tisiet photo- _ 
graphs on this page. Four $-\n. brfcss ma- 
chine screws will be retired For the pri- 
mary terminals, and eight for the second- 
ary terminals, . 

The secondary terminals are in two 
groups, with the tout terminals of each 
group bridged together with strips of No. otbt 
20 gauge copper, H in- wide. The leads mer 
from the secondary coils should be ar- VQ] I 
ranged in two groups, the starting leads LFl ^ 

In. one group and the end leads in the other. l[jB 
Connect the starting leads to the terminal wat 
screws marked S on the diagram of con- jy j 
nccl ions (Fig. 4, Iasi month) 1 and the ^ni 
end leads to (he terminal screws marked 2. vur 

The primary coils are connected esactly provided to regulate the output of the Lrans. 
as shown in Fig. 4 because that arrange- former. Of several nwthwh available. such « 
ment enables tlie coils to be connected in a core section or Up* on the [m* 

parallel for 110 volts orm series for 220 lhe pnetidue. This method eliminates 
volts, It ]S essential That the toils be complicated coil connections and gives a more 
placed on the core so that their windings compact transformer onit- 
are tn the proper direction, and fbal they The reactance Coil is shown in Fig. 7 and 

be connected as indicated, otherwise the the photograph Immediately below it The 
currents Hawing in the coils will not be Mine merhod of assembling the core is used 

in opposition and the transformer will “ with the transformer The si»a of the 

, r ‘ core lamination* are given in Fig. S. Auproz- 

not function L imStely -3S lb. of transformer iron will be 

Tf -i U. k.JU.LP in in -ii u S hia rnr- . . 


150 TUflHS MB &DC.C. 
iAUflMfr rtlRE 1AV&D 
EMfflif J5 
turns 
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Homing. 
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wine 

TO T [ klrf.NiL 
TVWtST W*ES I'.O JCUDEfl 

'ftlMOwE INSUL1TIOW 

aCOK tape lime 
+-TAFE 5T*Hf OF LEAD 

•Fig. 9 


redness Of hl5 connections, he may maK Since taps, are to be taken from 

Lhe simple test shown in Fig. 6. Yl'un the it will be easier to wind the u, 

secundary coils connected in parallel, no on the core father Iban on a form 

current will [low between similar end's of wctl^n should be well insulated 1 h 

Che coils- due It) lhe fact that the current mg In avoid any potability of 

hows to or from lhe terminals of all coil* ™ g rr 

at the same instant, where the connections tl,rn - oF 4 D - C - C - < d<s ^ * 

of ji coil aTC ic verier!. CUnent will flow- ^ 

from one coil into another liecause the 

current set up in one coil is in i he oppo- . • 

sole dirterion. \v::h n-sjicu to the ler- 

mfrvals l" the tin null fit up ii> Hthi-r ' 

To test the coil eonnec lions, leave the '-d 

-ml* oJ the SCLOildory Oiils free inri oj:> 
i i :■ c I one primary to :: ! l!)-voll line (.'on- I 
□act a Lamp Lo the starling leads of two 
l i j i 1 5 . and.tuuch Lhe remaining two lepds . , . 

logcther. the hmp fails Lu light, tht HR SMKtt^Vv 
leads a:e correct and (nay be connected 
to chc proper terminal;;, If the lamp light t, I 

[■ indicates that a starting and an end 
lead have been reversed. ' , • 

Ot: an )OCOTrt:-::L cc-ririeclion the com- 
bined voltage of , ' 
coils, or 140 
voll& f wili flow 

througb the lamp, thereEore it wLU light to Tbe- complut fEAttiat# toil, “whLth 
m*p( than notiwaJ brilliancy. However, if El ■■ tipped *v*fy turni 

I* lighted for just n short time, tlic lamp wilt 
not be damaged. Test the remaining coils 
in the same manner. 

Wbert ii Es (Vund nKisinry u> >|itirc ilir 
v>. i re. cKher within (he coils cu st the ter- . , . 

rninala, it may be dom- *>> removing the 

i i lF- U I j Ii ■ i r. from rj,ch wire f. r .iljonl I :::. 

•mi! bintiinK the iwv> ends together wilh 

layer n| an: wne, after whtet. I r.e spilicc I ; 

F-bould be soldered and ta|Kd 

I f Wii.i.. I-.t rioted that the devign ■>[ 1 . 1 . u 
Lroristornitr dc|)ar'j f: m :h_- comt-inion jI 
r;iethodi f.: placing che r -■ :uik 

leg of the ewe end the secondary coils on the 


At fep: ScrondJiry tiTmiml »trip dI rh c tria|tprmir r 
Cririrt : F r im ■ tj- l-rrminil ttrjp ai nn et [cd law ltd 

¥«ki. fi'&rtaifz ,■ Puf ^0 yoltf. Lift: Makiiir a jpllct 
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([Tiired for the KKtinc; colt. If it is desired 
lo use No- 10 wire for [tie coif, the wire 
ahoutd tvs doubled, that is, two strands should 
be wound on at once This makes the wind- 


ing a Lillie mor* difficult t but it primlis o-ne 
size of wire to tvr US*Hi on ben It the Irani- 
former and lhe reactance COit if No. 10 
wire is U6secl r the length of the 5- in lamina. 


AUTO TRANSMISSION SERVES AS WINCH 



Popular Science Monthly. 
October 19345 


Showlne hfrw-ihc ctheIi In- 
ism can uisd to ii*ul 
a tlCM t Lip 2 Ictie Ut-icti 
,niL& .v -iln-ck or Flarisnn 


B Y USING a j un ked auto truErsTrii.!;- 
5ion h a. convenient and effective 
hand winch lor hauling atui hoisting 
can bo made. The one illustrated was 
designed specifically for use in pulling 
a rowboat up a tong beach onto a 
dock, but can be used also for lifting 
heavy Loads and other similar work 
It was made from a small transmission, 
but for heavier work, transmissions from 
larger cars could be selected. 

The three shifts from high, second, and 
low adapt the winch to lighL medium, and 
heavy loads. These changes can be made 
very quickly. When (here is no Load on 
the drum, the shift can be put in neutral, 
the rachet released, and the rofic reeled off 
without turning the gears. 

The drum, shown in Fig. 4 of the sketch, 
was made from a piece of ldn. pipe, 
threaded at both ends, with two l -in, flour 

HANDY 

ACETYLENE TORCH 
FOR 

HOME WORKSHOP 

Popular Science 
December 193& 

A CETVLENE has many uses in (he home 
« workshop and is not costly if a simple 
torch, similar 10 the one illustrated, is con- 
st rurlcd. The outfit will do li^aiing, solder- 
ing, annealing, sweating, and many other na- 
rrations which require heat. It is not a weld- 
ing outfit as pure QSygeii is not used, the air 
being sucked in by using llwe principle of a 
Bunsen burner. 


flanges. The ten gib of pipe is determined 
fay the amount of rope or cable be used 
oil it. In order to get the flanges Lo screw- 
on the pipe for their full depth, it is 
necessary' t* cut the threads on the pipe 
smaller than standard or to tap out the 
flanges. In Lhe 

mechanism shown, a l -in, pipe w'as used as it 
just fitted over the end of the transmission 
driving shaft. 

A in fig. 4 b the flange nest to the trani- 
PoLaion, and C is a disk of hard wood riveted 
to A, both cut with notches for the ratchet. 
The two are riveted io a sheet-metal disk />, 
which in the present COM was made of No. IS 
l^tUge black metal, is'/i in. in diameter. Flange 
jj at the outer end oE the drum is riveted to 
a similar disk. 

A short piece o£ I -in. shaft F. is driven into 
ling drum spindle lo form an outboard hear. 
Lng supported by the bracket shown in Fig, 
J. The drum is attached to the transmission 



My apfiaraLus consists nf lhe smallest 
£,i.?jy acetylene lank, ti ft. <i£ 3^ -in. hose, and 
the torch. I picked tip the Link in a junk 
xarci for a dollar, and the hose ton only 
about nine cents a foot. 

Refills for lhe tank cosl about a dollar. A 
commercial torch costs several dollars, but 
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lion shown Lei Fig. 4 should be inCs eased to 
6 in. Lo provide additional winding apace, 
with a corresponding increase in the trnidh 
of the angle, iron and band-iron damps. 


drive shall by to fans of a V 36-in. pin through 
hole C ? which is drilled through the pipe after 
it has been forced oinLG the shaft. 

Figure I shows the metal block with a pin 
for the dog in Fig. J. '1 he hole* In the block 
were drilled and spaced Lo fit stud bolts in lhe 
transmission casing. The block would have 
to he designed differently for some other 
Iriinsm issien, hoi in any case should be at- 
tached rigidly lo the casing In such a way as 
to allow the dog lo engage the ratehel Iceth. 
The removable crank woe made from a start- 
ing Crank by welding on a square socket lhal 
slips over lhe square end of lhe shaft enter- 
ing the transmission, _c EChU;e b. CQUVSL 



Only tfcrSC few. simple par:* are ntedfd lo 
adapt -Inf (Tanxmission tor Lie ai a Wine'S 


the ton?- illustrated was made for a dollar. 
The Lore h o lip may he made smaller hy first 
btaling it, or lhe ‘end may he plugged and 
Iln'U drilled lo suit your needs. A coupling at 
each end of ihe handle keci» it in place. Si 1 ! 
1/16-in holes are drilled in the pipe to 

admit the air.— If , IV. MohANT. 
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Thii arctyttui- sgtcIi, ix rea-t a wEldtug nut j 
f.i, but l-all-owi. ?hs Du.niE=i-VMr:ief principle 
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OLD MAGNETO PROVIDES PARTS FOR BUILDING 



const ruction throughout. The magneto 
which supplied mosl nf the larger parts 
was purchased for fifty -cents* 

The method of procedure will be gov- 
erned to some extent by the type of mag- 
neto available. Assuming tiie gear housing 
to be of cast iron and the end hearings to 
ho of brass, it is a sintipfe matter to saw 
and fih: out the gear housing to fit on the 
pnet hearing housing as shown. The two 
are fastened by a machine screw alter be- 
ing sweated together with soft solder, To 


e-mail 

Workshop 

Compressor 


By H. L. Swan 

Popular Science Monthly, November 39iMi 


M ADE entirely out of scrap mate- 
rials. the Small compressor illus- 
trated will raise a pressure of 25 
lb. per sq, in, in a 6-cu. ft. tank in 25 min- 
utes, which is ample for the average small 
gas torch. The consumption of line-shaft 
power is very small, an important consid- 
eration in many small shops. 

Construction of the compressor Is clearly 
dtown in l he photograph and large draw- 
ing below. Simplicity is the keynote of its 


|Th* tomprtfloF pittiy di*aiiErnbsi«l 
|l.i> iturw piftGjrt, -conned Wi'i B- rod. in-Qi 
Lfiiikdijt>i-ide tram conmt brp*H*r 
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dn i his successfully, the cjfm iron .must be 
thoroughly cleaned and welt tinned. The 
lume of i he shaft hole in the gear nooning 
musL be kept parallel with the finished face 
of (he brass base, Do not fasten these 
parts together permanently at this stage. 

Chuck the base in the lathe and bore for 
the cylinder* lire size depends upon the 
bushing used for a cylinder, but the draw- 
ing indicates the proportionate allowances 
to he made for shoulders and the like* 

The next step is to turn, bore, and lap 
the cylinder to an inside diameter nf H in., 
with other dimensions to suit [he actual 
bushing available. 

The cylinder bottom is soldered into 
place after hi tine; the simple ball valve. 
Make the valve seat very narrow, use a 
new ball, rind tap the kill Lightly on its 
scat before assembling lo insure a tight 
valve. 

Mount the cylinder in the base and sob 
der 05 shown. Care must be taken iu see 
that the bore is at rigid angles to Lhe fin- 
ished face of [he Siase. Note the aluminum 
cooling fins, which can be turned in the 
form of washers and threaded on the- cyl- 
inder before mounting, with aluminum 
separators between them. 

The piston is built up from H 5 m sheet 
aluminum cut into disks pii in. in diameter 
and riveted together. The rivets must be so 
placed that they will not interfere with the 
ring grooves or the pi Stem -pin hole. The 
inlet valve in tile base of the piston is re- 
tained With two turns of very light Steel 
spring sprung Into ;i groove just above the 
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valve seat. The ring grooves are turned 
E/16 in. widfl and 1/lb in. plus .002 in. 
deep. The rings are H in- in diameter and 
| /|6 in. thick, split at .in angle of 45 deg. 
and sprung over the body into place, care 
being taken not to deform them. 

The connecting rod h also built up out 
□ f the |i-in. aluminum sheet, two pieces 
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being riveted together through the center 
section. The ends arc left square in sec- 
lion as shown in the photograph and are 
fitted with bronze bushings for suitable 
pins, as indicated in the drawing. 

Care is necessary to insure that all joints 
are air-tight. because with such a smell dis- 
placement a very small leak will seriously 
cut down the efficiency ot the compressor. 


The best running speed is about 500 r.p.in. 

The lightness of the oscillating parts and 
lire comparatively heavy driving _ pulley, 
acting as a flywheel, reduce vibration to a 
minimum, but the braces shown arc nec- 
essary to give general lateral stiffness. 
They ate bent nut of $4-in, fiat steel % in. 
thick, and fitted into place, il 





Weld 


er s 


Bench 


".VeldEr at worlt on pear resting on btnrJi, Note Jiand 


MADE FROM 
SCRAP 
MATERIALS 


Popular Science Monthly. 

September- 193S 


By 

Leslie Ki lining 


M ECHANICS who have Cammed 
this welding table regard it as 
the most convenient and prac- 
tical equipment of its kind they have 
found outside oE expensive factory m tall i- 
(ions. It certainly has proved itself in- 
valuable in daily service m the shop where 
it was built. From time to time various 
alterations have been made in it to im- 
prove the design, but the cost yas low be- 
cause most of the materials used in its 
construction were salvaged from the scrap 
and junk bins, 

Many uses other than welding can he 
made ol the bench. The large center open- 
ing makes it ideal for truing up warped 
disk wheels, as draw bolts can be inserted 
from underneath. 

The top uE the bench w as made _ Rom a 
large discarded gear wheel. One side was 
cut straight with the torch, leaving -3 -in. 
offsets at the ends. A j^-in. iron sLrap 
was welded around the remaining soothed 
perimeter, forming convenient hooking 
pockets for accessories and also prevenL 
ing the clothes of the mechanic from be- 
ing tom on the cogs, 

The frame was built of 1^-En. pipe, 


Wetdinj table *r.d virLftlll l«fiiarin. Not* 
the teEcirapiftK bindLet Iqt pigviivf rfci kfsic-H 


with. strap-iron braces welded 
Oil. The lower rails extend 
beyond the rear legs, bend- 
ing downward to form 
mounts for two iron wheels 
about 3 in. in diameter, 
which arc held on the axle 
wit h washer s and cotter pi ns. 
The 54-in, pipes just below 
the top house rads which, 
when pulled out, act as 
handles for raiding the table 
on the wheels, after the manner of a 
wheelbarrow. It can then be moved with 
very I [(.lie effort around the shop. 


Pieces of tubing, 
welded to the kg&, 
form Jackets for ham- 
mer, wire brush, dust- 
ing brush, and chisel; 
and anangloona low- 
er rail is a bandy pro- 
jection lor the ground 
clamp of an arc welder, 

The accessories 
shown are also most 
useful. The can for 
electrodes was made 
of light tubing, the 
hook enabling it to be 
hung on the (able 
edge at any' conven- 
ient point. The little 
stand for propping work in an oblique or 
vertical position consists oE a short J/S-in. 
pipe welded in an iron bell and provided 
with a wing screw for clamping the vari- 
ous holders in place- One holder is T- 
shaped, the cross bar made of !-in, angle 
iron with She: ends turned up for catches. 
Another holder terminates in a short an- 
gle iron forming a V; and a third is forked 
horizontally. Tho one with the carriage 
clamp is valuable for many jobs. Far cy- 
lindrical work, the trunnions, which are 
bent from *4 by ?^-in. flat slock, are 
handy. 

An added convenience is the vise stand, 
used in conjunction with the fable. 1 he 
base of this one was made from a junked 
man hole cover, and the column fiom scrap 
tubing, A piece of 3/ lb-in. sheet stock 
welded to the top and pierced with holes 
for bolts carries a machinist's vise with 
jaws about 454 in. wide. 

Continued next page* 


Portibti vfM with 
BTOiand-<L* mp con- 
n« tilth- lltir bare 
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Tempering and Melting 



A aide view of ike furnace with the torch 
in position. A salvaged compressor from 
an auto-wrecking concern supplies the air 


r urnace 

for use with 
DIESEL TORCH 
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By W. C. Cheney 

Popular Science 1 193ft 

A TEMPERING and mettinj? Eumate 
that uses Diewl oil for fuel may he 
constructed for Less than five dollars, 
by following Hie accompany mg illustrations. 
Although intended primary as an annealing 
and tempering furnace, it may be u,>ed also 
for MndtihE samples of orfi and for making 
small iron, brass, and aluminum casting when 
used wilh the air Diesel oil torch described in 
last month's iisdr [See Pace 495) 

Because of the construction, whatever is 
placed, in Lhc furnace is heated by indirect 
heat, which has obvious advantages. When 
used with the air Diesel torch, the tic&linE 
chamber may be adjusted for an acidizing, 
carhurtELn£, or -neutral heat, all of great use 
in ahopwork. 

The dimensions may be changed to suit spe- 
cial conditions, but the furnace shown gives 
good results for a wide variety of work A 


damper may or may not be used, depending 
UjiOii the type of work, but when the furnace 
is used for smelting or melting metals, it 



Kbj. 1 of fitmit* with ojveniiij foi IPfch, »ad r 
view Ln(d heitlni (liArabrr ir&rtt fro-nt 


Two cUtiw*ydia[f*nn of the fumiCE showing 

method oi ifr*iigtn( I he Aliha dE Bfe brick 



darfijjer is of considerable value, The door 
must be faced with fire brick, and all brick 
joints must be tight, with high-tcmpcraturc 
cement between all joints. The fir* brick and 





i£ Th£E 1A rHREADi N L i h: r 

'■*' 6|P£ mtUD 

v £0?PER TUBE FUEL APtL 

iorwcft D«rfHMKi tfrE «9( v:r*C) 


C rgjj-lf U tiion »it« of 1 ) 1 * mining valve. Utiih of burner 
i Jilt, jind d I i,: ikttk thawing !'■ j c* co mj inciin btl we< n them 
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suitable cement may be obtained from large 
building material dealers or from furnace re- 
pairmen. 

the furnace is coveted with Eight sheet iron, 
and the joints are spot welded. Sheet iron b 
used also for (he Stark, being: welded and ex- 
tended into the outlet opening of the furnace. 
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The brickwork is made from Slabs of lire should be placed i& shown and in the same 
brick, sawed and Tied or ground to fit. The proportion for even heat distribution, 
door may be made from a plea? of K-tn, plate If there is no convenient air sdppLy to oper- 
or, as In the one sliown, purchased from a to- ate the torch, a smalt compressor may be 
Cal Stove works. In either case it must he up as illustrated at 4 fiiodemle COSl- 

fa«d with fire brick. The openings from the 
combust inn chamber to the heating chamber 


SHOPMADF. 


Popular Science IMS 


Air- Diesel Torch 


GIVES IN T K N S K H E AT 

n \.\. r /f 1 f if r\iru this b a convenient 

\\ . l. j 1 1 FA Li torch may be uW(l 2 


Large Spike 
Serves as 
a Tiny Anvil 

SET In it hole directly over a leg of 
your workbench, 4, rfdlrcuid spake makes 
on excellent anvil for small work. Saw 
off the point of the spike, chisel 0 Itole 
to it depth that wOL leave about 2 irt. Of 
I the spike above the surface of the 
bench. And cut a hole in from thn front 
of the leg 30 that another spike can be 
\ driven in to support the end of the ver* 
tienL spike, us indicated in the drawing 
above. — Eli ward Ramagl. 


choice, and no sizes ate given for it. 

The Busing valve of (he burner 
makes ah efficient paint-spray gun 
lor use on plain work. 

To light (he tuTch, unscrew 'he 
fuel valve about two turns;, light a 
piece of scrap paper, crack the air 
valve, and when a heavy white fog 
start 1 , frbm the burner, sho^e (he 
burning paprr into the rack open- 
ing of the burner. Regulate the air 


F OR safety, economy, case of construc- 
tion, and intense heat the ;ur- Diesel 
torch has much to recommend it- The 
one illustrated uses about 1 ££l oi Dwsscl nr 
stove -oil m hour. aiwJ the -air supply may be 
U I most anything, that will supply a pressure 
of from JO to JflO lb. per tt|U4rt inch through 
a ]/]i-in, hole. The torch cirrus no fuel un- 
der pressure, has no insurance restrictions, 
cannbt explode, starts without generating, and 
if the heat is confined, will melt <ad Lron. lhc 
flame may be regulated from a small [fame for 
heating a soldenufj bon to a blast 3 [t. tong. 

In the" ill us( rations above, the fuel tank is 
attached directly to the lurch. For general use. 


■ 1 r "r - “ > 

this is a convenient BrrJn^ment, hut the jng of the burner. Regulate the air 
torch may be used separately, if preferred, fln|J fuel w fl anK bums with a slight 
and a suction hose provided to suuply tl»e W an»e-rei] tinge, This aim (he grtulttl heal, 
fuel. When (he burner atoiW is used in IHit burner well back from the work, 

way. it will lift the tuel about J ft., although Alost beginners make the mistake of trying 
for t>est operation the fuel supply to crowd the burner too dose t-o the work. 

Should be only slightly below the 

burner level. To increase the flame, first turn on more 

Whether the: torch b used sepa- dl *nd then more air, To decrease the tome, 
rately or not, the burner construe- cut down on the air. then reduce the oil. 

tion'h Lhc ^ame, The drawings give IE this method is not used, the torch is likely 

(he El et ails. Best remits will be oh- CO hlow j out, and it will have to be started nil 

lamed li me dimensions Ot the mtX- o^-er agAin- . . 

tng valve and burner irt followed If the minng valve becomes plumed, 
CKKtlvi rJimeiwincLS not n. .(,■(! nr, 'he fuel valve two or three turns, hold your 

the drawing, however, art not vital finger over 1 he outlet of the mix-i ng valx c, and 

and may be left to the judgment of tuin 0,71 ^ I 11 ''- ^hp dirt will be dnxen out 

| lie milker. The (fink is a matter oE through (he suction line. 
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Efficiency so the Home Workshop 
Largely Depends Upon Good Layout 

PLANNING A WORKSHOP 


By Forrtrt H. (Fi/Ii 
THE HOME CRAFTSMAN F«7 

P hotographs and descrip- 
tions of individual shops are fre- 
quently published, but the great 
majority convey no helpful informa- 
tion to the man who niusp lay out 
his shop in a room differing in shape, 
area, and incidental handicaps. Any 
special solution, applied to a single 
case, is not apt to be of much assist- 
ance elsewhere. However, basic 
principles covering the layout of all 
shops do exist, and their proper ap- 
plication wilt make the most of any 
room, whatever its site, shape, or 
proposed equipment, The attached 
sketch is purely illustrative; the prin- 
ciples discussed apply with equal 
force anywhere. 

There is much disagreement as to 
which power tools are the most valu- 
able to the home craftsman. As a 
matter of fact, the selection of ma- 
chine tools is always a personal prob- 
lem, and each answer depends Upon 
[he skill possessed by the individual 
and upon liis intended kind of work. 

For average work and for the be- 
ginner, the most essential equipment 
includes the workbench, the circular 
$aw t the hand saw, and the gander, 
in the order named. 

Whatever machines are purchased 
and whatever the order in which they 
may he acquired, it is of the utmost 
importance to fay out ah the shop 


door space at the very beginning so 
as to allot places for all additional 
equipment concerning which there is 
even a faint hope of eventual pur- 
chase. It is inconvenient, expensive, 
and discouraging to In: ripping out 
shelving, changing wiring or pipes, 
and moving machines and material 
racks every time a ufiw piece of equip- 
ment is acquired.. Space eventually 
reaches a high premium in ninety - 
nine shops of every hundred, and the 
only sensible course is to allocate all 
the available space from the start, 
using a measured drawing of the 
room, and accounting for every door, 
window, pipe, and column. This 
course also permits a wiring plan 
which will incorporate all future addi- 
tions without altering the initial ar- 
rangements, Modern practice re- 
quires not only genera] light for the 
shop as a whole, hut an individual 
light shining on the point of cutting 
at each machine. If a double ouslet 
is. planned for the proposed location 
of each machine, at a height of about 
four feet above the floor, both motor 
and Eight may be plugged in without 
festoons of cords. 

In the plan sketch, only one open- 
ing in the wall is indicated, and it is 
inserted only to illustrate a principle 
connected with the mounting of the 
circular saw. In practice, workshops 
have to he fitted Into rooms as they 
arc found, taking windows and door* 
as they come. So far as possible. 


machines should not be placed square- 
ly in front of windows, as the wall 
space fust behind a machine ought 
to he fitted as a tool rack, A window 
in this spot also exposes the machine 
(0,1 he direct beat of rain, is hard to 
get at for opening and closing, and 
usually gives a glaring light, These 
disadvantages apply with especial 
force to the workbench, in spite ol 
the common practice of placing it di- 
rect tv across a window. 

The whole secret of every success- 
ful shop plan is the provision of a 
clear path by which stock can come 
to each machine, feed through it, and 
conic away. In all cases the path must 
not end at a wail so dose tliat full- 
length stock cannot get into it on the 
one side, nr get out on the other, as 
(he case may lie. Where shelving or 
other machines stand in any path, 
they must be low enough for the 
Stock to pass above them, except that 
in rare cases a stock path may tun- 
nel through the stand of a high ma- 
chine, The process of planning any 



shop resolves itself into the pro- 
vision of these paths, and they in turn 
determine where each machine must 
stand. 

We therefore begin the allocation 
of door s]xtce by considering the 
circular saw. whose operation de- 
mands greater clearance on all sides 
than is the case with any other ma 7 
chine. The correct placement of this 
saw is the foundation of any success- 
ful plan. In (he home workshop, one 
is seldom called on to rip stock of a 
length greater than ten feet; allow- 
ing for that figure as a maximum, we 
tentatively reserve the space in front 
of tilt saw blade for a distance of ten 
feet, taking a strip at leas} as wide 
as the table. Stock takes as much 
room to feed out from the rear of 
the saw as is needed coming in, so 
we also reserve a corresponding strip 
extending ten feet behind the blade, 
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At the sides of the saw table we re- 
serve ati area for stock being mitered 
or crosscut, reaching no more than 
sis feet or each side of the blade. 
To the area thus reserved (or the 
passage of stock there must be added 
a walkway aromid both front corners 
of the saw table. 

The above requirement 5 thus call 
for a cross-shaped plot in a room at 
least 1 2yi ft. by 21 ft, with the saw- 
blade at the exact center. So long a 
room is seldom available,' and the 
average user must reconcile himself to 
working his saw at greatly reduced 
capacity. However, if the saw can 
lie set in front of a window-, door, or 
scuttle, as in the sketch, the opening 
will receive (he outfeed and allow a 
greatly increased capacity. If the shop 
has no such opening, and is less than 
seventeen feet long hoards much over 
six feet long cannot be ripped- It is 
not usually practicable to set (he saw 
in the exact center of a smalt room, 
as to do so would leave no room for 
an adequate workbench or for an as- 
sembly floor. 

Logic dictates A specific position for 
the workbench. To set it against an 
end wall would usually encroach upon 
space reserved to the circular saw. 
To set it anywhere to the rear of the 
sawbladc would entail a great many 
extra steps as the worker passed be- 
tween sawtable and bench, journey 
made many times during the course 
of most projects. Of the two re- 
maining possibilities, to use the one 
to the left of the saw would put the 
vise into a corner, drastically reduc- 
ing the length of stock the vise could 
receive. Except in a very large room,, 
it is scarcely possible to pul the bench 
otherwise than where shown in the 
sketch. There is a further advantage 
in this location. When a worker is 
hand sawing stock in the vise, he 
stands to the left of the workbench 
end by about eighteen inches. More- 
over, when he bends over for close 
inspection of his work, he requires a 
considerable free space behind him; 
En fact he will bump anything which 
stands within V/i ft. of the vise jaw 
at full opening. Unless a room of 
great size is available, experiment will 
prove that it is practically imperative 
to have the following clear arras ad- 
join or coincide in whole or in part; 
(1) the stock space for the infeed of 
the circular saw; (2) the worker’s 
pathway along the front of the work- 
bench; (3) the above-mentioned 
clearance for band sawing- 
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The arrangement sketched not only 
concentrates the foregoing areas, but 
by the addition of certain operating 
spaces obtains an assembly flour 
roughly 7 by £i ft. in the clear. The 
absence of such an area for assem- 
bling projects will cripple any shop. 
The space must be provided, anti the 
best possible location is in front of 
the workbench. 

In addition to the usual woodwork? 
ing vise, the bench should be provided 
with one suited to metalworking. 
This should be set well toward the 
right end of the bench, and should be 
fixed on a peg mount so that it may 
be removed easily whenever a pro- 
jort requires clearing the entire bench 
top. The bench should be as long 
as the space available will permit, 
and in no case shorter than five feet. 
The width must not lie loss than two 
feet or handsaws will bump the wall 
when cutting stock in the vise. Shelves 
and tool racks should AH the wall 
above the back of the bench. The 
bench top should be as wide as pos- 
sible, This dimension will vary with 
the stature and reach of the user ; 
2 Ii.-4 in. is a good average figure. 

It must be remembered, too, that 
various machines differ widely in the 
distance between their cutting points 
and the floor, a factor which makes 
it possible to feed slock to and from 
certain machines by passing it over 
the top of others- This expedient is 
particularly needful in the cases of 
the jigsaw, tire bandsaw, and the drill 
press. All of them may be called 
upon to operate at the extreme end 
01 a long piece of stock, and the saws 
in particular require that the stock 
be swung across a wide arc for curve 
cutting. They require in front a fan- 
shaped clearance of Such dimensions 
that the only practical solution is to 
mount them with their tables high 
so that stock may be swung back and 
forth above the tops of the remaining 
machines. It is for this reason that 
the Cabled for the foregoing three 
ought to l*e set at a height suited to 
a stemdinfl operator.^ 

Naturally these high machines in- 
terfere with each other, and it fol- 
lows that they must be placed as far 
apart as possible with no two against 

the same waii. To emphasize this 
requirement they are sketched with 
especially heavy outlines. The needs 
of the handsaw are the hardest to 
satisfy. In addition to the usual fan- 
shaped clearance in front, the use 
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of the bandsaw to put a curve down 
the edge of a long board demands 
the same clearance in front of and 
behind the blade as if it were a rip- 
saw. To work stock of maximum 
length the bandsaw must be set at the 
midpoint of one of the longer walls. 
Tiu; site next the l^nch is chosen, as 
the trip between vise and bandsaw is 
a frequent one. and their close juxta- 
position 3 s an advantage. 

lit the arrangement sketched, full 
advantage is taken of the high table 
of the bandsaw. The plane of infeed 
lies above the grinding and polishing 
group, and the out feed is above the 
workbench. When a cut is run across 
the end of a long board, the stock 
swings freely above the saw -sander - 
shaper group. The operator s stand- 
ing space in front of the blade coin- 
cides with an area already cleared ior 
circular saw- stock, thus enabling 
duplicate use to be made of the same 
space. Likewise, I he standing space 
to the right of the bandsaw blade 
coincides with the operator's walk- 
way around the adjacent corner of 
the circular saw. Such combination 
uses of the same empty space are the 
very essence of efficient shop plan- 
ntng. 

The high table of the jigsaw en- 
ables it to swing stock over the tops 
of all adjacent machines, provided the 
lathe is driven from behind or below 
the headstock. The lathe should be 
so mounted that its highest part 
(usually the cone pulley) lies below 
the plane of the tables of the three 
high machines, A comfortable posi- 
tion for most operators will bring the 
lathe well below this limit. Note 
that jigsaw, bandsaw, and drill press 
all have standing room En front and 
on both sides. 

A lathe takes up not only the wall 
space immediately behind it, but it 
must also have enough clearance at 
the right end to allow the tail stock to 
come off when inserting or removing 
the slide rest. If outside face plate 
turning is contemplated, the left end 
must have at least 2j^ ft. clearance, 
As a result, no machine demands as 
much wall space as the lathe, and 
its logical location is therefore the 
middle of the remaining long wall, 
across the room from the bandsaw. 
The plan allows floor space for the 
largest lathe commonly found in home 
workshops; it would be poor policy 
to allot only room enougli for a small 
lathe and so be unable to expand En 
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A linking example of good »-<jr kfhop planning it illustrated here in the "before 
and after" photograph! of Dick Cole t Lot Angela warkihop. The old garage at 
the left bttnttte the modern workshop shown ahartr. 


the future. The right end of the 
lathe Is set just clear of the shaper 
path; the clearance at the left coin- 
cides with the operating space around 
the jigsaw. 

The small shop sketched is pur* 
posely restricted to the least dimen- 
sions within which an adequate shop 
may be set up. As shown there, the 
lathe trespasses upon the stock path 
to the left ol the circular saw; how- 
ever, the requirements of ordinary 
cross-cutting and mitering are satis- 
fied with the four feet still available 
to the left Of the sawblade and six 
to the right. If a longer room is 
available the lathe would lie better 
placed if moved clear of the saw 
stock. Similar considerations pre- 
vent the inclusion of a lathe devoted 
exclusively to metal working. The 
sketch is by no means intended to 
represent the ideal shop, but merely 
a workable minimum in which the 
basic principles of shop planning are 
exemplified. A bigger room would 
furnish several sites for a metal- 
working lathe, with little change in 
the basic plan. 

Certain machines may conveniently 
be operated closer to the floor than 
the table of the circular sa-w. This 
permits their location inside the cross- 
shaped area nominally reserved for 
saw stock. In such installations it is 
of course essential thai every part 
of every such machine lie below the 
lowest plane to winch the saw table 
can be set. An example of this class 
is the sander; note that it is placed 
to the left of the saw table which tilts 
to the right for angle sawing. The 
jointer is very often given this place 
alongside the circular saw and on the 
same mount, but the sketch assigns 
the position to a belt Sander because 
this machine comes into play to finish 
off the work of practically every other 
machine; hence a position, as near the 
center of the shop as possible will in 
the long run save miles of steps. The 
position adjacent to the saw is par- 
ticularly convenient for rounding the 
edges of stock lightly so that there 
will he no knife-edges where varnish 
or enamel would seedily wear off. 
With the arrangement shown, this 
step is carried out as each piece comes 
from the saw. It should also be noted 
that a small jointer takes a light mo- 
tor but both saw and sandcr demand 
the heaviest motors in the shop. There 
is logic and economy in placing them 
as sketched and belting to the same 


motor. 

Sanders which incorporate a belt 
and a disc sandcr in the same machine 
require to be set in the middle of an 
open space so that the operator may 
work at either side. Desirable as 
these machines arc, the very small 
shop lacks the floor space for mount- 
ing them, an d in I he sketch only a belt 
and stroking sandcr is shown. A disc 
sanding attachment should be pro- 
cured for the lathe, or if sjjace per- 
mits,. a disc Sander may be given its 
own stand. 

In locating the shaper, the tilt of 
the saw table must be considered. In 
order to keep the shaper tabic out of 
the way of slock being ripped at an 
angle, it may 1>e necessary to set the 
shaper over into the sander path, in 
which case the shaper must go even 
closer to the floor. Other things be- 
ing equal, the nearer the shaper stands 
to the center of the room the better, 
since whichever path is shorter, in- 
feed or outfeed, sets the maximum 
length of stock which can be worked. 

The emery and buffing wheels and 
the wet grinder must be mounted 
clear of the path of shaper stock, and 
the table on which they stand must lie 
below the plane of that path. 

The table space left clear for shaper 
stock will be extremely useful for 
whetstones and slipstones. It is sug- 
gested that ihe above three machines 


for grinding and huffing be driven 
from a countershaft, preferably under 
the table top, It has been previously 
mentioned that the circular saw and 
the sander should be driven from one 
mntor. With these exceptions it is 
recommended that each machine be 
given its own motor to save friction 
and to avoid a multiplicity of belts 
and shafting. In fact certain! ma- 
chines practically demand an indi- 
vidual motor. If the remainder can- 
not all be provided with motors, 'One 
or more should he fitted with rocker 
mounts and shifted from stand (o 
stand as need arises. 

The jointer requires as much clear- 
ance for outfeed as for infeed, and if 
not placed on the same stand as the 
circular saw it should be set at the 
midpoint of the remaining free wall. 
In cither location li will handle stock 
up to six feet in length without end- 
for-endiug. This is adequate for or- 
dinary projects; when more clearance 
is needed the jointer may be rolled 
temporarily to another location — a 
change which is easier if the jointer 
is on its own stand anti not sharing 
one with the circular saw. The 
height of the jointer should be such 
that it will not interfere with saw 
slock. At the same time, slock being 
jointed must pass alwve the sink 
and above the tench top. Fortunately 
the natural relative heights of alt 
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these objects permit the furegentig if* 
rangement to lie effected without diffi- 
culty. These examples demonstrate 
how great is the inter-rehtior between 
machines in tlie small shop and how 
the placement and operating height of 
each depends ou otic or more of the 
Others. This ih a major reason for 
planning 1 the shop as a whole from 
the very beginning, in order to iron 
out interference on piptr rather than 
by exhaustive trial and error renewed 
each time another machine is pur- 
chaser! . 

If a high speed hand router is 
available* it is most conveniently used 
oil the regular workbench with some 
sort of overhead suspension by which 
it may be -dir] or swung out of the 
way when not in use. 

Where machines stand against an 
outside wall ti is sometimes possible to 
discharge their dust and shavings into 
outside bios. In the same manner 
ore or more scuttles may be cut at 
flour level fur the exit of sweepings; 
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such a scuttle is especially valuable 
near the vise, 

No storage cabinets or tool racks 
are shown; these must be designed to 
fit available space in the individual 
shop and should only be planned after 
all machines are provided for, using 
whatever niches and interstices, may 
remain. A great deal may be done 
with drawers and shelving inside the 
machine stands, with the added ad- 
vantage that all weight stowed there 
adds to (lie steadiness of the machines, 
Tool racks with clips, hooks, and 
slanted shelves suited to individual 
tools should be placed behind the 
workbench and lathe, liar damps 
should be hung on wall racks handy 
to the assembly floor. 

When flooi cabinets or sets ot 
shelves are located under the swing 
of stock of any machine, their tops 
should lie at least a foot below the 
plane of that sw-'ing, Objects are 
certain to be set on lop of such cases, 
and without ample headroom they will 


A SURVIVAL WORKSHOP 


By Bill Abreu 


The need for hw form of workshop is 
necessary for survival and gelf-sulficiflney. 
A self-sufficient workshop i? one where 
you wii construct necessary equipment 
and use and even build your own tools 
without being' dependent on manu- 
facturers. 

To begin with you must find a good 
place to set up your shop, A garage, of 
course* is a good Location; however, 
outside in your backyard is even belter for 
setting up a small wooden ahed. The shed 
should be sturdy and built to keep out rain 
and Wind- Also, the door to it should have 
a strong lock to keep out thieves and 
neighbors who are in the habit of 
borrowing tool? without asking. It is 
possible to buy a ready-made tool shed at 
the department store* however, they are 
relatively flimsy and lack shelved and 
benches, 

Powei tools are preferred to hand tools 
for their speed and ease in effort* 
However, the hand tools come in most 
needed when there is little or no form of 
power. It is for this reason that your shop 
should have both hand tools and power 
tool?- THE SURVIVOR lists many fine 
hand tools which can be inexpensively 
mad? and also many power tools which 
run on wind power or another form of 
energy aside from electricity- Rut* if you 
are determined to use electric-driven 
tools, then a windmill connected to a large 
motor can be utilized- A motor and □ 


generator arc built almost exactly the 
same, In other words, a motor can be used 
as a generator and a generator can be 
u*ed as a motor* II the motor is 
well-lubricated and the wind Fairly strong, 
depending on the site of the motor, a 
sufficient amount of energy can be 
produced. If there is still not enough 
energy to run the power tool it helps to 
connect a step-up transformer to the 
circuit and to use only low-volUge tools. 

Another form of power can be derived 
from home- made storage cells. Actually, a 
storage cell do?? not produce electricity, it 

STORAGE CELL 



merely stores it (as the name implies!. A 
storage cell can be constructed by using 
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inevitably get knocked off by a piece 

of stock. 

It may Ije observed from the sketch 
that at each and every machine the 
operator has a clear standing space of 
at least 2^ feet- Under no circum- 
stances should less clearance be al- 
lowed, no matter how small the shop; 
it would be wiser to delay purchase of 
some of the equipment if sufficient 
Operating Space is lacking, 

If the room available lias dimen- 
sions greater than the sketch, the first 
use winch should 1*- made of the mar- 
gin is to plan for a saw with a bigger 
table than 2 ft. by 2 ft, Additional 
margin may then he ex|>unLcd in in- 
creasing I lie serration of machines 
so as to give wider working passages. 
The general arrangement shown in 
[lie sketch will serve for an efficient 
tentative plan for any oblong room, 
regardless of dimensions; while the 
principles set forth in tills, article ap- 
ply to the planning of any shop, re- 
gardless of either site or shape. 

two lead plates {about two inches wide 
and five inches long! tied together with 
insulated wire or strong string. Between 
the two lead plates should be matchsticks 
so that they will not touch. The tops of the 
plates are hammered over the bare ends 
of wires to make two contact?, These two 
plate? are then placed in 3 jar of hot 
water, With the water should be mixed 
one heaping teaspoonful of biocubotate 
soda. To charge the cell, the wires are 
connected to the contacts of a six-volt 
battery (though higher electrical sources 
can be used) for five minutes or more. The 
colls can release up to sit volts* however, 
the voltage can be increased if a series of 
cells are connected together. 

Also important in the workshop are 
tools for reloading ammunition and for 
repairing firearms. Because 

weapon? are often important in survival, 
it is wise to keep tools to repair and 
possibly even build weapons and firearms. 

Though many people are uninterested 
in storing and preserving food* it is wise 
not to overlook the possibility of using 
your work shed to store food, If you live in 
an area with warm weather then it will be 
possible to store only non-perishable 
foods, such as sugar. If the weather is 
cold, then you car store fruits* vegetables, 
meats, etc. 

Equipment for forking with metal is 
also important in your survival workshop. 
On page itiTS, Volume 0 of THE 
SURVIVOR is a description of a small 
furnace which can he built. This furnace 
would be especially helpful If you 


1022 


THE SURVIVOR Vol , 3 


THE SURVIVOR Vol. 


occasionally need Iq melt down meial to 
make pares for machines, i^uns, ete, The 
ftmtidary area in Volume T, of THE 
SURVIVOR on jus* 5 a will help lo do 
this. It is desireabJe to make a somewhal 
sealed down vErsinn of this found ary shop 
to allow more space for tools and 
machines. Along with you foundary area 
should be kept an abundant supply of 
scrap metal and sand. Aluminum is best 
obtained from old tin cans and tv trays, 
whereas copper pipes and brass fitting’s 
can provide for other sources of metal 
scraps. 

A workbench is a necessity for & 
workshop and can be built from the article 
on page 145 of Volume l of THE 
SURVIVOR. Sturdy woods, such as oak. 
should be used in its construction. Maple 
is ala* an excellent form of wood, but 
woods like elm and sycamore, which have 
a tendency to warp, should not be used- 

A strong vise is one of the most 
important tools in a workshop, so it is 
advisable to purchase a very sturdy one 
or, if possible, to construct one which will 
bo firm and serve to hold your work 
tightly. The workbench should, of course, 
be secured to the ground or floor to keep 
the work from moving and enable you to 
make more accurate cuts and drills. 

A supply Of nail. Screws, and other small 
hardware items should be kept in your 
shop. Each should be kept in their own 

easily accessible container, with each 
different size separated. Actually, this 
should go without saying, however, many 
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people will haphazardly store these small 
and seemingly insignificant items. Then, 
when the time comes they arc needed, 
they prove lo be extremely important in. a 
particular project. 

Throughout THE SURVIVOR are many 
ideas and projects for workshops which 


can be incorporated in your own survival 
workshop. Some of these projects may be 
just useful while others may be necessary. 
Rut, whichever they arc, all will help you 
to better Understand the need for 
self-sufficiency. 


E aaasffl saw teeth quickly set ~ 

WITH SIMPLE DEVICE “ 


CJ— f 


Popular Science Monthly, October 1936 

F OR giving a uniform set to the teeth of 
circular and other saws at Ihf time ebry 
are filed, a surprisingly simple fixture Can be 
made as shown below from a few scraps of 
wood and iron. With it, the unpractical hand 
can do a good j ob of sot Lung, and do it inure 
rapidly than with some o£ the more cnusmonly 
u»d setting loots. The device is gripped in a 
bench vis* while bring used. 

A piece of 2 by -in, block, S in. or more in 
length, will be suitable for mounting the melal 
parts. Those will include a piece of (lit or 
square smn bar, % by Vj in. or ttiotc in size, 
ahd I in, lohfjer llnm half the diameter of the 
IfLtjteil circular saw Uj be accommodated a 
short Move bolt with nut; one washer slightly 
thicker than the circular saw and of an outride 
diameter t* tit snugly inside the hole in the 
saw' another of Earful outsltft diameter .j and 
a large nail ot spike. 

With a, file, bevel off the end oF the dat bar 
to the angle desired for setting — usually from 
10 to IS deg. Hold the circular saw against 
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STRIKE vyiThj 
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mOlc ron 
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To(> end tide view! of ihc fix l it re, wlil-rh tn- 
*ilfl ijitwI lo br let i peed My md iccuTi,Eety 


the bar in [be position shown, with base of 
teeth at top of bevel, and scribe a circle Let - 
side the saw hole, In the center of this circle, 
drill a hole through the iron bar lo receive the 
Stove bolt, not too loosely. 

A piece of the large nail, fled slightly fiat 
at one end, bent to a right angle and at tached 
with staples and nails a* shown, rets Upon the 
saw tooth and, when it ruck wi th a hammer,, 
quickly bends each tooth in turn to the angfe 
of Ihe bevel on the iron bar. For use in sel- 
ling handsaws or band saws, two additional 
locating pins may be driven into (he wood 
block as indicated in the upper sketch. 

Each lime the same circular saw is filed, the 
bevc] on the flat bar may be filed slightly, to 
adjust it to the shortened radius of the saw. 
Fifty teeth or more a minute can be given a 
smooth, uniform Set in this way. Ripsaws 
will require a longer bevel and therefore a 
different flat bar. If, however,, the bar stock 
is stiff enough [not less than in. in thick- 
ness^, one side Cfm lx beveled (or rip and the 
other for Crosscut teeth. Reversing i* then 
acwmptijhed by removing the two wood 
screws.— H. K. Rss'dali. 
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The Humble ISall 

Becomes An Emergency Tool 


■Efoiwn rffl**, tnUtged. Ore only m few of tht errirTgCIUry looti mod* front 
lht_tOmmon wire Left to right t they art; dapping die tfrri rivet header, 

dtitii crescent chitling tool, V-tOoI for dialing, iXtru-stnall screwdriver, and 
background or stippling tool. 


HEN the lack of i special 
small tbo! means delay until 
that tool can be purchased, it 
is sometimes -possible to enlist the 
Common nai] as an emergency tooi. 
Oive of th« most practical nail -tools 
is the wood bit, made Lip in a special 
size for a single job. The size of the 
naif to be used wit! depend on the 
si se of the bit required. The head is 
cut off so as to To cm a straight shank. 
The point is flattened with a few 
hammer strokes to fish-tail the end., 
and the new point is formed with the 
aid of a grindstone, It is essential to 
grind a bevel on each side of the point 
for clearanrc, The resulting tool will 
answer the purpose of the average 
emergency job wherein it is necessary 
^o drill a few small holes either by 
hand or in the drill press. 

The scratch awh or scriber, is an- 
other tool that may be made from a 
nail. Here again the nail head is re- 
moved first. Requiring only a sharply 
pointed end, the scratch awl is the 
easiest of the group, and is made en- 
tirely on a grindstone. If a handle 
should be tnade for this tool, the re- 
sult will ho a tool that may be used 
for 3Tiarking metal or for making 
holes to start very small screws. 

The brad awl and screwdriver arc 
made from 8d nails. The nails are 
driven into handles lief ore the heads 
are cut off with cutting pliers or a 
hack saw. The tips are shaped nn a 
grindstone. Small screwdrivers made 
in this way for installing diminutive 
hinges and similar jobs should have 



each face, ^."'a 

Metal “dowel” pins are fasS^^s 
that are used to assemble piece? to 
form panels. An example is shown in 
the boitom photograph. These pins are 
made from lOd nails by cutting them 
in half and grinding a [joint on each 
end to form a pin aljout 2y£" long. 
To fasten wood together with these 
pins, smalt boles are drilled in the 
edges of the stock to be joined. The 
pins are inserted and with the aid of 
liar clamps the wood is forced to- 




gether so as to drive the pins in place. 

Whenever work on soft metals is 
being done by the home craftsman 
special homemade tools for chasing 
can be readily contrived. There is a 
straight tool which may be made up in 
any size to be used for repousse 
work. This tool is shaped like a screw- 
driver and the tip is then slightly 
rounded to prevent (be tool from cut- 
ting the metal. 

Dome-shaped dapping tools for 
raising metal are procured when a 
nail is rounded at the point and fin- 
ished off with emery cloth. This is 
used to form small concave or convex 
surfaces. A cup-shaped tool, can be 
made to serve as a dapping die and a 
rivet header. 

The crescent "ool is made with the 
aid of a smalt rai-tail file. It will come 
in handy for scalloping the edges of 
ash trays. or other metal dishes. The 
V-shaped tool is made with a small 
three-comer flic. This tool will also 
find many uses for decorating metal. 

These are only a few of the possi- 
bilities for the use of the nail as a 
tool for meial and wood, but it is im- 
portant to realise that they cannot 
possibly replace tools made specially 
for these jobs. 
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SMALL PAINT GUN MADE 
FROM ODDS AND ENDS 

Popular Science toonlhly. October 1$3G 


urnace 


GClJ^e FlTTIKGS, 
INilULi BE Mtwe 
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500 


MELTS ANYTHING 

How to wind a simple coil 

reactance that controls the 
current , protects the fuses, 
and cuts down greatly the 
cost of the electric power 

By Alfred P. Lane yii|jp| 

Popular Science 19311’ j 


VALVE 

STCM 


i aVC'-S UPAtti 
MUT, CUT -J 


UIPPLE 


t& Aik 
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OLD TMECiE 
Of GAi 
LPtt*tlB 
FITTING 


icae^-tAP 

j*a 


H ERE Ls a suggestion tor making a vrr,nll 
Utility paint-spraying gun from junk. A 
large brass nut was cut &0 that there would 
he two sides at right angl«. Two pressure 
greaM fittings with the insides removed then 
were (upiJtd in D-t right angles. The ^-in. 
pipe thread on them also allows for minor 
adjustment. The lop fitting was tapped from 
outside for a ^-in. piece oE pipe, which car- 
lies a pipe T on the outer end. The pipe T 
W*5 pluggri at one end, and a push rod in- 
serted to ope tale the valve. An old tire valve 
was cut off and Soldered inside the nipple 
leading to the gun. 

The fitting in the jar depends on tbE siie 
of the Old piece of gas line tubing used. 

The advantage of this gun is that it will 
operate on TS or SO lb. pressure very wril, 
whereas i regular gu,n must have the pres- 
sure regulated .“P. T. Pottfj. 


wilti a. riKtmrt (hi| lx ax iffritiVE H I wi; EM-walt ilitliic 
It tl priciirillr a* ■f-rvi.finbl* i* A lup-JawH tranifQfitur 


Optrilin-E i uraLl are fucn.^ie 
jrlitl tpinxEtted in ii$rallt]- 


H EAT so terrific that no known sub- 
stance is able to withstand it for 
Lang pan be developed in your 
home laboratory with nothing 
more than a pair of electric light carbons, 
a small crucible, and some means of con- 
trolling the flow of the electric current 
from the house mams through the arc. 

Most electrical experimenters attempt 
to use art old toaster ur electric Krill in 
series with the arc. This works all right, 
bu.L the current flow is limited to three or 
four amperes and is greatest when the 
carbons are in contact and the arc is pro- 
ducing the least amount of heat. Adding 
another toaster or grill in pan lie! wilh the 
first one doubles the cur- 
rent through (he art, 
doubles the cost of oper- 
ation, and still is open to 
the objection that the 
current flow IS greatest 
when the arc is least " ‘ ■’ 

The difficulty is that a 
carbon arc, operating on ■_:. 

the ordinary W-cyck\ 

I10-vok current, actual- SHHI 

|y requires only about 3s ■ 

volts. The difference is 

wasted in useless heat 

from the prill or toaster. ^ 

You can avoir! such 
troubles by build inn a 


current limiting react- 
anc e to tak e the place of 
the makeshift resistances. The reactance 
upsets the power factor of the line in such 
a way that the current flowing through 
the arc actually is in (he neighborhood of 
lO amperes although the meter runs only 

T»S vitwi p).f rhe coil 
iiLiSi^lriwirtg il.ii £,wj 

the dlm-tniiorii ai i !if 
pixcs The c-ont niusi 
be clammed, dowji lirmLj' 
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as fast as though 5 'A amperes were Ha#' 

Llig- 

The homemade reactance shown Was 
desigrurd csjrctially for amateur arc fur- 
nace experiments- The core is made of 
transformer steel laminations ur annealed 

iron strips mea&ur- started. Use No. 12 
ing i>j liy 6 in. cmmelfd, cotton 
Enough of Lhem arc covered wire. The 
used to make the first layer should be 
core in. thick. J in. long, and ihr 

After the enre has end. of each succced- 
beon tightly wound jn^ layer should he 
with four or live lay- slipped bach half 
ers of frict ioii Lnpc. cho width of th€ 
i he winding ran ho wire. This gives a 

cone-shiped effect and avoids the use of 
retaining disks, Continue winding till the 
outside of the coil measures oJ4 in in 
diameter. Then apply several Layers of 
friction tope to protect the winding and 
keep it from coming loose at the ends. 

Be sure that the notches in the upright 
end pieces of ihe wooden frame are 
sliphlly less than l-)k in. deep SO that the 
tuppieces will damp firmly on the ends 
of the core. 

Connections arc made to the coil by 
drilling a hole in the upright, passing the 
end of a flexible cord through k, and 
soldering the cod end wires to the bared 
ends of thv cord. A soldered loop should 
be formed in uadi wire so they may be 


TOOL-MARKING FLUID 
CONTAINS NO ACID 


Popular Science Monthly, August I93& 


The simplest Lool -marking fluid that con- 
tains no acid can be made by dissolving 
12 grams of copper sulphate crystals and 
10 grams of salt in 40 C.C. uf water, or 
approximately a leaspoonful of each of 
the chemicals En 2 cz. of water. The fluid 
is applied to the metal by means of a 
wooden stick, a pointed brush, or a sliver 
of quill from a feather. — R-W. 


Minkins Initial* *n ■ with lol-mcr. nf 

capper nillpHite tryn*U i»]t In, -witer 


ELECTOIC LIGHT ABC C.AQ&OJ 
PLUG 

/ wOObEN KNOS , 


firmly clamped to the inside of the up- 
right by means of small, roundheaded 
wood screws, 

Aficr the reactance is finished, give Et 
i coal of black paint or lacquer, 

A handy wiring harness for arc experi- 
ments is supgL-sted In the diagram above. 
The metal or other substance tu be melted 
can be placed in a smaller crucible 
suspended wjihin the outer one- 01a- 
viously, any desired lyiie of furnace 
may be built to suit the work- He.ir 
in mind, however, that the heat is 
intense enough to molt iron and 
porcelain and must be cautiously 


EXPEfllMfNTAL 
AfiC FuQHAtr 

‘-Small flamer 
cup 


ABC COKTpQL 
BEACTAtfCE 


Hciw (h( conntctitin* ir-p Xo CMirrtrit 

can flow without pk**|H£ [hf<jbgh tht cosS 

used. Do not look directly at the 
arc without wearing goggles. 

This reactance is for use only en 
bu-cvcle. 110-volt A. C. current, C 


Mix Your Own Buffing-Wheel Compounds 



H^rtJr cardboUtd »(4f away 1 q Start 

tibr*firt campatirid tXpQitft to buffing wfiftl. 


mixed in the worbhyp, When Melt down wax enough to fill a box 
ajipltecl directly to the rim of tlie with was and pumice, one with wax 
buffing wheel at high speed tliis and rouge, and otic with wax and fine 
compound will be useful for "emery dust. Huffing wheels for wood 
finishing flat wood surfaces bet- and metal should t>c kept separate, 
ter than can he done with either You wilt then have the three grades 
sandpaper or steel wool and for of abrasive ami each idea! for tine 
giving a high luster to metal purpose. If you work in both 'metal 
surfaces. and wood, then by riglus you .should 

Beeswax can he obtained for have six butting wheels. Use of a 
prices ranging both sides of 33 buffing wheel with the various com- 
cents per pound. The pumice pounds intended for metal buffing 
sells for from 10 to 20 cents will turn the buffer rim back and 
per pound. Prepare the com- this will be transferred to wood, 
pound in a small jar or can 

placed in a pan of watoi . As the ^ gagd aintsitt coitt pound fat poliihittg 
water is being heated drop small woad if made af pHmrcc and betirax. 


T HE successful use of a buffing 
wheel depends to a great extent 
on the material that is used to charge 
it, A wheel oi this type has En the 
majority of cases Ijecn associated wish 
the polishing of metal or dm strapping 
of asi edged fool such as a chisel or 
plane iron Emt this is by no means the 
only use for a buffing wheel. 

The polishing of small wooden sur- 
faces may be accomplished on a buff- 
ing wheel. The material used to 
charge the wheel, in this case, is 
beeswax and pumice, and it may be 


pieces of beeswax into the jar 
until kali full. Stir the mixture with 
a piece of wire and slowly pour the 
pumice into the melted wax until a 
thick, creamy consistency is reached. 
Then pour into suitable containers. 
Cylindrical cardboard boxes which 
most druggists carry will cost only a 
penny or two and will make it un- 
necessary for the lieeswax to be re- 
moved for use, as the cardboard wears 
away against the wheel. 

.For a full line of burnishing or 
abrasive compounds, you should have 
three grade* and three buffing wheels. 




THE SURVIVOR Vol . 3 


1026 


THE SURVIVOR Vol. 3 


CHEMICALS FOR 




INVESTMENT 


CHEMICALS AS AN INVESTMENT 

By Kurt Saxon 


Ttio clmnkib iialwl h#** ***a boon two 
c.f jufatj fad 157L h’i:w CBfailoguE* dJer ml£li * rd.ng« 
;.uj.ty chiEiiiuJi bff.nn:i:^ with- *a d^ttirikk nr an 
A l=UJ*t bn ihipjwd by truCki-Ag Lino* <ir Elailwajf 
Eiptfff- The- ol burn rad skipped by Uni Led. Pam] 

$*rvs». Thje seller will dtcldfc hew to jhip ao juatcanr 
*ider that Lhr Xi n(snd fat jMjwndatly dangcroui and 
iiivdir.je nr, U re- Cart fill bplHiSing 

The Dd(jinal pN£SW h«n left nil, ns they w 
fur one turner, four oanru and one pound. ¥od will be 
ordering cIinihIiwIji to use in, a hont- buaidraji V for 
butw fcu> woi.ld want to order Ln bulk Al-sb, lb* did 
pricer -p>XiW bo imeievajit today 

Volt tkllPte to order rfiimitait pfoiitthly in to 
cider In Erorn Ei lu- ICO or ItWH pounda. 

Ymij |l,cn.ld eho apc-cinli&e. fJbOOsd 4 Jti lii you ure 
interraUl id. lilt* lannir^f. hyilrujionKa. ijjrituLliirt, 
inediCLrutl, piioLo^raptiy, ttxnS j>r 0 # 4 ev#(.iori, explo- 
dying, ele., Hud order Vh)y Ul* chemicals in (Jia L 
li:n- A "ihdd fell or n jumble of unr«Lit«d chtnucala 
with dO viiiw Inward a jporifid Held, W fn'ldji. would 
bed 1 Uti4s W*ft for barter. 

Yon raighL abo j-tudy the Mi«*3l*nMUA Cherr.icala 
torLion in UHAN QUAD'S WONDERFUL HOOK OF 
CHE MISTY Voir can then buy cheajr th*mifila 
which, w|ip.n i iitn^i di:ii, will nitkt men 1 LWiijik* aikI 
uapenrly* fhrfjrcjcslM. 

BIOLOGICAL STAINS 
INDICATORS AND SOLUTIONS 

A-4£t-- , >ns -. AlO-STibl, for grnn'n profliro,* 

AS Id - AletM50l < for deeblorU'etng 
Benedict 1 * Sal uEiua , qatl i t* LI to 
B l. a north BrOlm. H AquOOUa solution 

ritflMrtk Brawn. H eleohoMo solution 

Canada Bn In an, filtered 

Cartel - Puohsiti, Zoihl Jfitoli^o 

Cartel - tnntlan Viol at 

Cnrwl it, Be pa z n o 1 u L 1 o q 

Carboj's Fluid. #1 

Carnoj's Fluid 03 

Ce.Js.rk mod dll, for clfiirlnp 

Coddrwbod Oil, for luaraldn 

EOalno, Tnlls-ifl ah, 1 5 n^tiroua solution 

Sdslna. YellGtatdh, nlo-bhil i c aolutlon 

tib&Gifi fieo ,- h n l 

rsMlflfl-a Solution "A” copper 

Pnhl ltvt'a Solution “ B“ alinilne 

Fusha-lr. Arif . 2t oqiipdua aolutlan. 

Fuabsln Tin ale, !i t .aqueous fl-c-lutlcn 

Gnbbet 's Stain "A - 

Gnbbet ’* Slain "B" 

Genii an Violet, If aqUBOUa solution 

'rentier, violet, if al&oholio .solution 

Gieaa-A'j Blood 3t*m, ItsiianoNAhl 

fira^a. lodiine Ba-lutlon 

aao*»toE7lln, tulafleld'a 

iae»fttox]r Jin, Enrtlch's 

dal ti? ' ? -lolutlnA. flualttitlve 

Hayei'j Solution 

Jannar Blood Stein 

tarl Fla oJm r JleeAtnt 

Lltwue Solution, Blue 

FslethLCr Green, If alcohellc .aelutlcn 
FAlaahlte Green, If ojiueoua. .a □! iat Ion 
11 ethyl Blue, If oqueoua solution 
Ketlyyl Green, If pqu«uus dolutlon 
Fethjl CrenjiD Solution (indicator] 
Fdtlyflene Blue, If nqueoue eOlutlcn, 
*ranrt4 C. equeoua solution 
Purdy ( a Solution 
Rebar V ■ Reagent , f )T n l fa linen 
Saf r.iTilne , 1# aqnooud solution 
Ttilonlr.*, If aqueous solution 
VpigSife Blood Stein 
fjlbl, (Ejline] 


As the wood's economic silualion deteriofales, more Invesiment counselors 
crawl out of the woodwork. They pro mole slocks, high-interesl savings plans, 
diamonds, gold and silver; not to mention paintings, antiques and various 
otner commodities with little or no value In a situation of guMevei survival. 

One popular Invaslrnanl counseaor admitted lhar gold was no raai assurance 
in the event of an economic collapse, But he said , “When things return to nor- 
mal, as they will. , , 11 This is precisely the mistake made by all the investment 
counselors whose woiks Tve read or have heard lecturing on TV, 

Today wo have lha depletion of many natural resources and the Increasing 
inaccessibility of many others, fossil fuels heading the list. There are also the 
rapidly changing weather patterns which make bumper crops less a certainty 
around the world. Then there are the increasing populations of every nation, 
with no sign of a turnaround, even in the U.S. (Here, fewer babies are being 
born bul people are living longer and Wetbacks ore increasing our population 
by millions annually). 

Farther, regardless of the reasons, the bulk of the upcoming working pope- 
Saiion is declining in the ability to read and otherwise function in a necessarily 
more complex social system. This alone, would out down on any system's 
chances of coming out of the kind of depression our economic forecasters 
predict. So things will noi return lo normal in our liteiimes- 
Civilizaiions. nol simply economic systems, will collapse, totally and per- 
manently What the children of the survivors do with the diamonds, gold, etc., 
will not justify your present investments. Aiso, if lha bulk of your inveslments 
are in the Term of “precious" metals, etc, , your children may not survive at all . 

Diamonds, precious meials, artworks and such, depend for their value on an 
upper class with such a surplus of the necessities Ihat they must put pari of 
their wealth in compact nonessentials. Otherwise they'd have to have ware- 
houses in which to store their surpasses, 

Banks, as we know them, are a relatively retenl add i I ion to civilized econo- 
mies. They wltl nol return until civilization rises again to the poinl where valu- 
ables can be converted inlo Currency, to be loaned out at interest, 

Foral leas I a generation or two after the crash, barter will be the only legiti- 
mate means of exchange. Thera may be village si ores where the owner takes in 
whatever the customer has and trades him from bis stock or Its value in some- 
thing another trader has left for barter. 

In Ihfs way, a man might set up a kind of clearing bouse where people can 
leave goods and take what they need from among items left by others of the 
seme general value. Of course, the owner of the clearing house would do the 
bargaining, making sure he got his share, which would be the difference in 
value between one item and another. 

For ins lance, a dozen eggs might be traded for a second-hand shirt. The 
owner of the clearing house would then keep two eggs and Irade ten of them 
for a quart of homemade wine. Then he would trade Ihe wine by the glassful! 
lor odds and ends drinkers would hand over in exchange. 

In ihEs way, and in Individual cases of barter, oriy items of practical value 
and immediate use would be exchanged. The only way you could gel. anything 
you needed would be lo give another, something he needed, be it salvaged be- 
longings or something you've made or grown. 

What tf you look into such a clearing house a diamond for which you had 
paid Si 000,00 as an “investment"? Since only things of value would be traded 
for, whal coufd you get lor your diamond? Maybe a pound of salt. If the trader 
was generous. For your diamond would be of no use lo anyone, excepi as an 
ornament, and a pound of sail or a chicken or a pair of second-hand shoes 
would be a good return, Indeed, 


STANUAHU YtU,VHETBTC SCLIT IONS 

A|.- H - 1 r. Ac 1 iJ . XorEAl 
Aeafclb AcifSj Tanth Ngr»*i 
1 jfir Dahl orlc A^lfl, Not-tartl 


The same would apply If you irled to trade the diamond to any farmer or 
craftsman. A farmer might give you a bushel of tomatoes for it, if he had a son 
about lo marry and knew a craftsman whooould make a ring for ll. 
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BjdrOfttllqrlG Acid. Tenth N-^rnil 
MliW. Tsnth Mar»al (N/10-t 
SlttlC A&id , Nortnl 
Sltrle Acid, Tftnth Formal 

Birclrarine , Mortal 
Foiuilut Hjdroxlfi*, Tenth 
Slltir Ifltrat®, tSfttU Eionnl 
Sodium lIj-lrPliiB, tforanl 
Sodium Mydr^iids, Tenth KdpmjiI 
Sillfitrla Acid, Mo rB 'jl 
aulfurU Acid , TentJi Nartal 

DRY ANILINE COIOkS 

Sdlufa;* ui 41 ^;w. JSussib!# tv T uiliaild prtut 

uj luklnE miEEdlC-ip:C llill'M 

iung j □< a (YVIIavJ 

tHanirdi Ur own 

Cade a li*-i 

Flveeflactin (Ur*nlat) 

Fu c h n i d B a .1 { c f R «- d ) 
ual*chite Crt*n 
y ethyl Dranft 
Jltthyl Vlalrt 
Mathytana Blue 
N i i r* a 1 n * (Blech) 

Frlaul i nf (Yellow) 

Afaudiininf El 
^e-frenlne ( P- e >t ) 

AaataaldBp oryatalH', para 
AgatnuBllde, po^dur* trap 
4 AaaTar.s,, UgF-Cf 

An Id, AaatiD, (J4F {dll. j<CH) 

4 Adldp AdatlBp aona, flO# pure 
4 Adit, Ana tin, $1*01*1, 99 -j* 

Anldp An«trLBpllcyJ,i^, tfflj 
Adldp Adipic, purified 
Ad Id, Barjid-lcp rju £«, 1 a f 1S3P 
Adldp BdrLd^ pondor, purs 
4 Anldp Cht-dBi □ t t--ran,r p'xre 
AOld, Ctltto, U3? 

Anid , CAllti, pondaw HF-VJI 

* Acid , lErd 1**3 h ldrl n , UtM.) 

Adld , il/drachlnrlc, [dll j.OJf) 

4 Acid, LaGti&p purified 
Acldp LeatW, (ill, JhO*) 

Adldp Rdiybdlg^ 

4 Aold , KltrU, {done, } 

A&id , HLtrla. (dll j.Ofl!} 

Atldp Olele-, mirin»4 
4 Adldp Oxalic,, -drystelt, pure 
Adldp PnUltle, purlfldil 

* Adldp Tiicaphorlf.p (ocna. ) 

Adldp Fhd^phdrld, (dll. j ,Qt\ 

Adit, nvthdlldp Anhydride 

* Acid, Vj r LfH.ii 1 1 1 c- p dryatdldp pur« 

A& Id , halier 11a, USB, trjritAla 
Aald. h SHlnAc-, E'OtrJar, pure 
Acid p BfcetrU, Uul J 

* AoLil a aulfuriP* (qOno. ) 

Acid p il llI TlltI □ ( (dll. 5,001 
Adldp ttnulo-p pdimlar 
Acidp fcrtarlop U3P* pO"i!er 
A5»r Anar* pOBtler 

* AlacJidl, leil, juririedp ltd 
4 Alcohol, fiut/1 r pure, uomal 

* Alcohol, Ethyl, {turtle t fluid, dm,) 
4 Alcohol, lidprOKTlp pure 

4 Alcdhdlp Nethyl, (wood die.) 
Alizarine, ZOf solution 
Alpha KiuphLhdl, pure 
AIjaIeiui Aoflt&te, pwisr, purified . 
Alumlttite AuB.gn.luu Sulfate, hly, atynt 
Alhulhue Chloride , Li3P t errnt, 
AlilulaUa Hydroxide, ponder 
AIllbL^'jd KoLulp t urr.l sn^r, 

4 Al oilman legtral* pnwierfld 
Aluainua Hst*l* fell, itrlpa 
AlUulhia Hltrutdp oryet-aln, piiTu 
AluulnJn Oxide, ^inrlel - , pure 
AllAuiqUu g«lfutB, 5IT*t, 

J|u=inur? Sodiua, Sulfate, pure 
A 1 riulhUu 5ulfete r stub, pure 
Aluaduu, 60 cauh 
>-AUlttOphthUihydrurlde (LUuinbl ) 
AlUdhlUfl Aoatate, orjatulo h C? 
AuUdhluu S-ltorntap purified 

* AjiUgdluu ft! cr.r ozn tc [Olghronetd ) 
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Tmely, A person who Invests $100-00 In packets needles and spools of 
thread will ba in a better position to barter with anyone than the one with A 
million dollars worth oi diamonds, today. Besides, while you might scrimp 
and deny yourself useful barter goods lo buy diamonds, any street lout could 
outdo you by simply looting the nearest Jewelry store. 

Then take gold. Gold might be recognized as a medium of exchange in your 
lifetime. But certainly not for some time after Ihe crash. It might not be ex- 
changeable for years. You can't eat It and It will be some time before II will 
have any practical application In Industry. It can be melted for jewelry, bul lor 
qu He awhile, its present value will make it a poor exchange for necessities. For 
instance, you might trede a Krugerand for a chicken. But that wouldn’t please 
you and the former owner of the chicken would have lo put i\ by for later. Even 
so, he might rather trade the chicken for something he needed right away. 

If you had a two-ounce bar of gold* you’d be In even worse shape. The au- 
sterity of all thoae about you would cause you to take a terrible loss on It In any 
trade; again. If you couEd trade It at all. ) wouldn't give you anything tor It un- 
less I intended to melt it for enamel glazes or suchlike. 

The same goes for silver. It would return as a medium of exchange sooner 
than gold, but not until it was established as having an agreed upon vaiue by 
everyone, in the meantime, you'd probably get rid of your whole stock just tor 
the bare necessities. 

Even worse than being caught with a slock of nothing but diamonds and for 
gold, would ba lo be Ihe victim of the many rlpoff artists following the Invest- 
ment craze. Reports are increasing of "diamond'' merchants bilking suckers of 
$ thousands with phoney stones or those of far less quality than they pay for. 
Unless you are an expert, you could wait wind up with a $3000.00 Zircon to 
trade for a chicken later on. 

If gold Is your thing, you might wind up with leacf bars coated with a thin 
layer of solid gold. Pages 9 and 36 of THE SURVIVOR tel l how to make artificial 
gold and silver any crazed layman would pay Federal Reserve notes for. Nol to 
worry, though. You could probably turn right around and trade it all to some 
sucker for an old jacket five years from now, 

Even with genuine valuables. Incidents In our century have proven that visi- 
ble wealth Is no guarantee of survival. Alter Ihe Bolsheviks took over Russia, 
priceless works of art, golden ikons, diamond and silver broaches, etc., were 
exchanged for meals. The Russian arislocracy which was not slaughtered Im- 
mediately, was reduced lo beggary within weeks. The Chinese upper classes 
converted all their wealth into gold before Mao Tse Tung took over. They were 
wise since they meant to flee to where gold had value. Those who didn't make 
it out were shot If gold was found on them. 

Unless you are of modesi means and Intend to invest your surplusses in 
simple barter goods, chemicals are your best guarantee of solvency after the 
crash. Chemicals can be cheap or very expensive. Therefore, regardless of your 
situation, chemicals of one kind or another are an excellent hedge against 
future Shortages, I can think of few survival trades, except simple craftworks, 
which will not require chemicals, unavailable from dapandabla sources when 
civilization goes its Inevitable way. 

For medicines alone, chemicals will command the highest barter prices. 
Pharmacies will be among the first business to be looted and t heir less attrac- 
tive contents destroyed. Even old-fashioned medicines described In my own 
MEDICINES LIKE GRADOAD USED TO MAKE, especially with Us MEDICAL 
STUDENT'S MANUAL OF CHEMISTRY, 1BB9, will enable anyone to combine 
relatively simple chemicals Into greatly demanded medications. Ether and 
chloroform, bought now or made Irom instructions In this book will command 
any price from those needing surgery or dental work. 

Chemicals as meat preservers, tanning elements* for shoe polish, Inks, 
dyes, etc,, wllf be un available except Irom those who buy them soon. GRAND- 
DAD'S WONDERFUL BOOK QF CHEMISTRY, with its dictionary of old- 
fashioned chemical terms and instructions for making more complex chemi- 
cals, will give any chemical buyer the Informahon he reeds to intarprel and use 
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■ Asaonirio! 31suLr*fc« h puro 

AsaonliLB Sr^Mldoj am?.. HP 

Cn*tia<rja tn * IBP, pomlnr 
AaaonlLin Chlarln**, eriti. 

t IftnLijnlLLS Citrate, dl+ US-S 1 

* munlum H/iPOIlilfli F^* > fl oln 
ABaonira Ht>lJffc<3*.tB., CP lOlutiOft 

*■ iT.a r?Ki1 hj NitrAl*, fftBU. puro 

* tnaonlua £S*alftt* + *nf&tais. 

vAmnani lld p*Tehloe i *tp.ti J yHLilimfe 

* A E!!D!11 Lill Fa Tfl Lll ? LL 1 D , try Si PA In 

AbS.Qn.lUB I'llDJphfl t-9 t aOtlQ, PUT* 
AMSQnlUfl pl’rDaphJa.ta t dl, pur 1 Ti*4 
AobQCIIUM S t *9 T* to , past* 

AonOnlUa Sdl'fApita, crrulalu, pUSF« 
An=Onlus SplfAtn, orf Beals 
luOlUtm ■DlloQJfb-nitc „ p'-Lru 

* Atyl Ag*C(Lt« t purified 

■ Artlllna i purified 

KJntlraeny Cht »T I d « r trt, pur* 
AntlaQnj X«t*l* lumps 
Anttrteny Upt*lj pnrdei , pure 
* An t l t BTiy CJrJde. , 

* AntltaOnjf pgtAjffiua Tmrtrat*, USP 
Antliopu Trlwldfl* powder 

Ar. tj.-p-rj Sulfide, Trl , Mtick pPnilor 
Antlaonr Sulfide, pent*, red ponder 
■' A n e n L c W 1 1 a 1 , luitp, pure 
iL^rt tai c Sulfide, red. p ij w dtr 
A athttca , Short fiber 
A rf p'tiA 1 1 LLa 4 gua, phader 
•Anplsal tufl. Varaiah 
0AlriL* t Canada, filter*! 

* Berlu* c*rbg^dtfl-i ponder 

x£&r i?* Cblgrele, pgr*4er, pure 

* Bbrlufl cblorldfli Dr/atalp, puro 
k P*r 1 ub Hydrostide, eryetel* 

* Berlw Nitrite* pander, pure 

* B*rlu* pfl-roriu*. [dlrjiidef powder 

Sarin* aulfAtfl, Ll5P N powder 

■.bariUn Sulfide, pewdrr, pure 

Setfitoraite, poeiler 
Wer, jallow 
Ban*! let' a solution 

* Eemene, (bonna-l} pure 

Seta. JfApJithal + orr#t«Ld, pure 
BiemUilL ClllorLde, pure 
BlAautb He tel , lu=.pn tp 
Blaguth Nitrate, mb* U9F 
Borur Glees, psnrlsr 

* Butyl Aoetate, punned 

C A dp i vi ■G-AFhnnatri. p o'* del 1 , C r P 
Cedbiue chloride, anet. leb Jirmde 
Cedelub Nitrate* orret* Let grade 
CadBlMH Hetdl, aoamy 
Calcltita A 0 state, pcwderi let glflfli 
i£ « 1 C i P It Carbide , (;r ere u ] ar 

Cola lira Certigjiate, powder 
Cel Oils* Citrate, ptmdnir 

Celtlm Chloride, granule r 
lu.1dj.qj 3 cyanulde,. granular 

* Celsius Fluoride* ponder 

Celdlua XydroildA, povd«r T lah grade 

■ calojuD ctypQPhlosfl te, powder 
Calolus LfOtAta, ppwder, let gra^c 

* CelslUH He tel , turnings 
Caloiua Nitrate , crystal** pure 
CeloiUB t3xi.il, powder 
Celelus fbasphAt*. aoiio, powder 
CalollHi fftaiphste, dl, pure 
Celtlitt Phosphate, trl, powder 
Caloloa Sulfate, powder 

Calcium sulfide , powder, let grade 

aCarhc n 1) f 3 it 1 fide, purified 
Aterhon If e l r hi dt i de , p-ura 
Cerborundua, eranular 
CellosolTe Aon tit a, pum 
Cerealrie Var, light 
Charcoal, Hood* powder 
CharcOml, Wood, lumps 
a Chlbtofon, H.F, pure 

Cjironlua Chlorlds, CF onyatelH 
Chromluk Chi orl do, 5S pollution 
Chrosiun Hetal, CP luape 
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the old formularies. The old form u I arias in She Atlan line and elaewhere will 
give the I n yestor i n c hemlcal s his best i deas o n wh at wi 1 1 be in m o&i demand in 
3 Simpler culture. 

Investing in 3 Store of chemicals will be a far bet far shot at a safe future than 
anything you can gel in the way of “precious 11 stones or metals. Moreover, 
chemicals will be far less attractive to possible looters, as 1 heir bulk will be a 
burden. Also, in the even! of a warlord who might requisition valuables, you r 
chemicals would be left lo you. This is because, as the stogker, you would be 
In the best position to apply them to their ultimate benefit Id the community, 
and consequently could demand whatever the tratfic would bear. 

Elsewhere in ihls issue Is a list of chemicals taken Irom a 19?1 catalogue 
mailed to students and hobbiests. Some of them are common and can be pur- 
chased localfy from supermarkets, garden supply stores and even at your local 
pharmacy. However, most such common chamlcalsare not sold in bulk local- 
ly. Aside from sulphur and charcoal In briquette form, most chemicals you will 
buy In bulk must be ordered - 

If your pharmacist will cooperate, he can order chemicals in bulk. However, 
most pharmacists won't concern themselves with supplying chemicals to fay- 
men , 

Chemical manufacturers are also soldo m interested in selling their chemi- 
cals to individuals, preferring to salt through saresmen, who in turn, sell to 
pharmacies, labs, etc. Of course, it you order by the ton, I'm sure the manu- 
facturers would give you more attention . Vour pharmacist can put you In touch 
with a salesman working for a chemical company. 

Such salesmen still are not your best bet. They usually represent pharma- 
ceutical houses and manufacturers of lab ware, A salesman may not have cotv 
tacts with companies selling bulk chemicals, since pharmacies usually only 
buy small amounts such as tour ounce Jars ol potassium nitrate, eight ounce 
bellies of glycerine, etc. Otherwise, tha salesman to pharmacies mainly deals 
in prescription drugs and non-prescription medications, 

Chemical manufacturers are not the best contacts for buying general Chemi- 
cals. They usually sell by the train car load and would not be interested In your 
relalively small purchases. Also, they might manufacture only a llmlied variety 
of chemicals geared to a specific field, such as agrlcuhure, cleaning agents, 
etc. 

Other chemical manufacturers which make or huy chemicals for labora- 
tories, deal only through salesmen who, in turn, sell onfy to medical and 
school laboratories and will not sell to individuals, although they will ofier sell 
lo companies dealing wilh hobbiests with home labs. 

Magazines such as POPULAR SCIENCE and POPULAR MECHANICS carry 
classified ads for mail order chemicals. However, they sell such tiny quantities 
that they are not to be considered for bulk orders. Also, they are not reliable, 
as they go Out of business, usually by tha lime you send for their catalogues. 
Part of the reason for I his is that they are increasingly limiting their chemicals 
to (he most harmless, used by children with toy chemical sets. 

Yea r$ ago , s uch ma I Eorder chemical companies II ourl shed becau se they sol d 
a wide range, including chemicals used In fireworks. Then when fireworks 
were universally banned, they became paranoid and removed everything which 
could be used for any potentially destructive purpose. Such chemicals have 
many olher uses but mass paranoia about bombers has just about wiped out 
the mailorder chemicals businesses. 

All this Is not to discourage you from trying all the above sources. After 
all, people who have someihing to sell want buyers. If you can pay and are 
not an obvious threat to their business license they want your trade* Their 
only fixed requirements are that you order enough to make the transection 
worth their efforts and that you identify yourself as an adult. This is to 
prolect them against lawsuits from parents of injured children. 

In California's Bay area, drop around to ZERO WASTE Systems, Inc., 2928 
Poplar St., Oakland, CA 94608 (41 S) 89-3-9257, They stock ttie overproduction 
of chemical factories and surplus or sellout supplies from various chemical 
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Chromium Nitrate, raagobL 
Chromium Slide, graap powdar., CP 
Chromium J'Ctaulua Sul fate, nr?- *t 
Chromium Sulfate, eolutlou 

Cohalt Agitate. l*ti grade 
C^*lt Chloride, CT?Htftl« K pupa 
Cabal t Chi orlde , S( ablution 
cobalt Me C -h 1 , pure, lumps 
Cobalt nitrate, Cf errataLa 
Cohait , - r T H . d. n , black* powder 
Cgtalt Sulfate* a * b ur*de 

Coflhlna a 1 , po*d nr 
Congo Bed, eolutlbn 
» Cop par Age tat* , oryatala* pura 

'Copper Ac* tp in i □ i tp r peadtr 
‘Cspptr JLnatnf lib Sul flit , pare 
■-Copper fireside* ( 1 * j pure 

* Copper Carbhawte* pbwder (IbJ 

* Capp*t Culbrtd*, U*> pur* 

Copper Keto.1, pur* 

Copper arid*, (1*1 blaot Powder 

* Copper Nitrate ■ {lnj orjatale 

* Copper Suif*te, ortetele,, pure 
Copper Sulfl 4 «, iio) ponder 
Com jturr.j , ponder* LE#F 

irCjtohe **J10 I f purified 
Dir trine, yell™ powder 
Dlltmt, ItflF powdnf 
Dletgvaoeou* Barth, powder 
DimethylglfOTiw*, Cf eoldHon 
?la*thrlSlroil*a, CP powder 
Slphtnrlul u , fliriUli 
either, pure (for eel vent u*t) 

* Hthyl Aoetat*, lab grad* 

* EthjlflB* Dlahl-orlde * pure 
mlliLi‘i Solution “A" oopper 
F*h Lins' 1 Selutlod "■£■■ alkaline 
Full-er h v Earth, powder 

* Formaldehyde. IBP volution 
C-elm tine, U 3 P granular 

Cleja luol , fin*, ] til fr*i 
'Jl/DerlE^B | U 3 J>, White 
Clyoxal, volution* lab grade 
Urephlte, lumpi 
Graphite, powder 
a juaaldlna* Nitrate., powder 
Qua Arable ■ powder, Hap 
Gum inphAl Sum* pOadak 
Gun Eater, iuupe. pur* 

Cu* C-l 1 P mourn , lumpa ( Crmnlt tncar.ee 3 
Qua Shell**, orange, riakea 
■iii* sh«llao, whit*, gran. powd. 

Heptsldeh/de, pur* 
fleraohloraUvana* arntwli, pure 

liniacb'lDr'c-baiLE.lrja | powder 
dapajie CUp lane TeCir**lnt, HAP 

* Hydrogen Por-oiid*,. UsF »clutioo 
Bydrodulnone* c it* tale* praot. 

Infusorial Earth, powder 

* Iodine, 0x7* tali* USP 
lodtn* 1 volution 

Iron Ammonium Citrate, (lej 

Iron iuohlum Sulfate, [forrouBli pure 

Iron Ammonium Sulfate, [Ipj orpvtil 

Iroa Chloride* (ferrlo? lumps 

Iron Metal* filings 

Iron Metal* powder 

Tran Oxlda, [fetrtu] rod, powder 

Iron Oxide,. blaofc powdar 

Iron Sulfate, (ferrhual rime 

Iron Sulfide, (ferrouj) granular 

* Ivopropyl Aoetate, pure * 

Kaolin, MP pawdai 
e terovlEM, purified 

Lae toe a, tlaf powder 
Leap Bleak, powder 
LanPllui LISP, PUT* 

* Lead ioatata, orr#tala* pur* 

* Load Carbonate* powder, pure 
Lead KataL* foil, pure 

Lead Metal, Luapj 
lead Hital, chot 

* Lead Nitrate, errata!*, lab grade 

* Lead [aide, *oqo, litharge 

* Lud Decide* dl, brown pew 4 *r 
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businesses. They have nearly everything and you can just go and get it. They 
don't ship except on huge orders. Call it you're uncertain. 

Ordering Ihe chemicals in bulk brings the price down considerably. You 
can figure that an order of 100 pounds would make each pound in a 100 
pound order Vj the price of a single pound. Reselling these chemicals to 
craftsman and home manufacturers after the crash would bring astronomical 
profits. You could also begin selling Ihem to friends now, or bury them until 
needed. 


<li«ad Djf.tdr, tetr* {r*d) 

* L«Ad Tart t*ta, 317 * tall, PiiTI 
Lrad Sulfld** Tunpi, gAlttu 
Lit* VAtll, tint ■olutlem 
LltblUm Carfefinatw, CP pwier 
Lltbl-J* Cjil.irlda* C? crystals 

* Lltklu* Pludtld** CP psadir 

* Llthlu* Jfltpat*, arystal*. purs 
Lltaiu* f^raqalar pvwdir 
LltaiL*, t*at **lutl9b 

hn^naBtiLB CarbailAt*, p«d*r 
Kn^nanliio Cbl«rld«, arjn title 
^Uagatltiia U|tal, fin* joidtr 

* Ha^narlwi K*tal, ribbon 
irUA|BBBt<LB Uiti} , toinlnfi 

KagjoflSiUa Nlbrat*, oJrratalB , pUTt 
Hadaiilba 0*11*, psyrtd*r-* patd 
N*KTi*alira Slilfatd, U3P gprutala 
XingAnii* Chl-orldi, purlflid 
Kvm*n*M> DlbiliB, black pawddk 
KgrigailB** K*tal* lila pi, CP 

Suint*, poHdak, pur* 
Marbl* chips, (for CC23 
HUireury Chlarlde. ( i e ) U.S.p. 
vtMirccirj I dl3 1 Jti , plir* 

* X* rturF Hitdl, distilled 
^Uereurr Oxide, (itj tf,S.h, 

hwthfl OnaJTgg, ttist jd! Litl on j 
M b t b y 1 S 1 1, i £ y 1 a 1 1 , pun 

Hfeptbalen** fl*k«a* par* 

Napblhal , Alpha, pare 
Kaphthal , Etta, pur* 

XLebroat Vlr* 

N 1 eke 1 Aanonl ub Sul fat* , 5.J * <H utl or, 
Sl«ic*l Augnlua Sulfate, try at* La 
K lfiXel ThlorlUfl, lab grad* 

STLeli«l Metal, pur* 

Sllorai Nitrata, AtfltalS 

irigkal Sid-fat*, purl f lad. 

<011, Anil la* , purified 
Oil* Cedarwood, for plaiting 
Oil, C#id* rwg-od. , rot lnnstliOh 
Oil, Con* edible 
Oil, c*ttbb*eed, purified 
Oil, 011 t*, adlbld 
Oil, Pise, Ale tilled 
OIL, Ferarrin, wblto (TAP 
Oil, Peanut, adlbla 

* 0 i 1 . turpruLi nr, light 

Paraffin Oil, whit* 

* Pititalnedlsne* piii-ifl*d 

* Petrol* u» ather, [11 groin} 
rAen*l pj.!^ Teffclary Aafl 

Ph (im | ph thal 1 1 n r powder, U.S.P 
JTiennl phti-jLlair., t*at eoljtien, 

■i [' li .j n ^ ]i o r ij n . red powder' 

Platlnua Wire, jC gage 
PPtaialUa AdebaLe, uryibalo 

* Petaislo* BlObtOmat-fl (ilj crjatala 

* PPtaealuii Bleulfat*, atretalB 
Pot* Baiun B 1 tartrate- , Up powd*r 
PbtuBSlua Breulde, LISP orfatali 
PQteialUm Cat uonnta* gran, 

xPotlBi Iub Chi orate j purified 
FetaSIlUa Chi bride, cryitala, pura 

* Fatal Bill* Cbkdaata , 0778 tala 

* FfttAtalUa Petrlbkanlde , photo 

* PPteBslra Fe vratyajalde , ^mtalu 


* PafcaB*ius gjdroxldi, flake 1 
PotaeAlita ftydraEddi* 5S iplutlaa 
Fataeilu* Icdate* CF erystali 
FaLasedita Iodide, 1S3P ar? stale 

* Ph-taB aluw Hltrata, pure 
^Petiieiuu OrAlete, purified 
JiFetleiii ua frr rhl or it , , pewder 

* Fu-taeilua Peraaiutaitat I , WP dryitalp 

Fatal eln* Paraanoaewta , eolutlou 
urotiiiiuft Persulfate, tryitil 
ifPetaaeigffi PyroBUsiete, C.F. 
P^taeilua SodiUB Turtle* ta, Np, pad* 
Potaealua Sulfate, urfataie 
PbtaeslUA Sulfide, luapa 
Potaejlua Thl-oayanat** purified 
PstasalUH Ediaapiiat*, mpcup, pure 
Peopflen* filyaol, pure 
PubIqd* luapa 
PualQB. puwdeT, NF 

Hoan 'a Veltl , alley 
lovin, jellPM luapa 
QpvIb, geilpw powder 

* Selenlu* Metal, purified 
Shellae, online guo 
Shellac, white pt 
Silica, fine pliriier 
Slllacn Hatal, luepn 
Silver Hebei, luapa 

itSilwer (fjtrete, eryatal, U,S.T„ 
S Mia Line , gnanular 
S»4Ue Acetate, eryiUl, N.F. 
EdD.lL iu a Acetate, tr/otal, C . P . 
Sodlua Laaool'jm Kihophatfl, CP 

$ bdj.ua Senauate, USF* eryatple 
SddlUa Blbarhboate* Ur-I? powder 
*■ UDdj.ua Slghronoti* (d.1] orr>talv 
V Sbdlua Blaulfats, KCWJiular 
Abdlua ateolflts, a*t*, p*wd*r 
A odium Surat*, tetra, gran. 

Sudiuu Brralde^ C5P emtele 
Sodliiii Carbghate , powder 
Sodium Cirtecsit , Bfa^al 

* Sodlua CHlorate, pirr* 

Sodium CLiLfitlde , Di 7 et*la T lab grade 

* Sodium Chrcuta* purirlcd 
Sodlua Citrate, OSP hrratala 

Sod i am Ferrbofamld*, etratmlB, pur* 

* Sodium Pljotlda* powder 

SodiiLm fly prKkhlorl ta, volution 

* Sodium Hydros Ida | flake e 
Sodium Hydroxide, ;( eolutioo. 

Sodium lodtil#* tJ5P PTyetele 

nS-adlum Ifttal,, lump, pbre 

* Sudlum Nltratv* greaulor, pure 

* SbdlUa JTltrJto, USP atyrrali 

* aodlum Oxalate, powder 

^S«dinp Peroxide, gram, pure 
Sodium Phosphate, mono, pure 
Sod lit* Phosphate* dibavia 
Sod lira Phoipbata, trl, greauLLer 
Sodium Perborate, tISF, . powder 
Sodium Aalloylat*, C3F, orjetill 
Sodium Allloata, volutloh 
Sodium Alltbate, ortho* powder 
Sodium Aol fa tn, pwder, pure 

* Sodium am fide* flakes 
Sodium Aulflta* powder 

Sodium faicaul fata, photo. OZTetdls 
Sodium T^lpnlf Fhoeplwte, pure 
Sbdiom Tunge bat • , C , M , 
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StflBl Woolt fin* g™<J* 
ap+rueetl Du, dgp iu*pj 
itioatiw Cirtgr^tt,. jjpmiHi- 
Sttgjitlw" Chi or W*, arjmtMlt 

* atrout in* NIti*tf h -pur* 

gulf nr, p«dflr, par# 
gulfor, 1. Li^pcr 

Tkls, pttIm, FttT? 

Tar Oil. coil i 

* TfltlHflPl* »iat*3.* pii** 

(ft r *di>lii|) 

<-T ti trui L , T^rsitiiig Ullturt 
Tin Chl*jridH t (Ati/moiia ) attatali 
Tin Olid*, ihi l« podii, pur* 
Tin Xitel* foil, pura 
Tin Knt*’, t nonu?, li»P‘ 
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* T&luant, f toluol] 

Tungittn Uiiil , j>D*-d«r , fin 

Tdii*y E*d 411) puro 
TiixnirLo { gura li»1 ei ) powder 
Tuimii-la, tilt inldtlOli 

Ur*ii □ry , «tala + purified 

Km , Cirnini, rhj ti 
Ifii, £ «, r p bh bx , pnrt 

Va.t t Pamrnci! purified 
K *• I , Spirninli t U.3.P* 
laid 1 ■ Ue til ! ji J L il f 

* JCyleai-, j xylol) pure 

Zing *pat»te. orjiiLila, pure 
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iint UrboAiti. p*eder, pur* 
Kline Chi e it id* P inii pure 

Zina Chloride, 1 ub]» 

Zina ChlwW*i & eolutloh 
Zina Betel. mttmmTf i™p* 

V?_ 1 nc Uf til , faidtr, (illO 
Zina hnLal, fltiaXfl 
Zina Jiltmte, oryst*!* 

Stna Oxide* uat powder 
Zlao Sulfate* lot amde 
Zina duime, powiar* pare 



LABORATORY SAFETY 

Bv Kevin Christopher 

Chemistry it a little like cooking. The highly noxious and can bo poisonous even 


gwd chemist, like the good couk, can 
improve upon a recipe; the beginner had 
better not experiment too much. 
However, the similarity ends here; rarely 
does one read of a cheese sonde exploding 
in someone’s face. 

Every year, literally thousands of home 
experimenters, mostly kids, are killed or 
maimed while experimenting. These 
accidents can be avoided if a few simple 
safety rules are followed. 

Yes, thus is the part where 1 bitch to you 
about safety, but don't put this down and 
go read something else- Its important. 
After the crash, some of you will need a 
lab to prepare medtctnef weapons or 
whatever and this is an essential part, I've 
dabbled in kitchen chemistry for years 
and have had oh, so many accidents. But, 
I've never been seriously hurt, IVe been 
burned a few times and have ruined a 
number of shirts, hut I'm still happy, 
healthy and! in one piece. So. pay 
attention. 

The first thing you’re going to need is a 
suitable place to work. This can be the 
moat difficult part- It should be someplace 
such that no one will mind when you fill it 
up with hydrogen sulphide or some other 
distasteful and easily produced gas. A 
separate building would be excellent if 
you can swing it. Outside or in yoor 
garage, if you have one, would also be 
good. For myself. 1 have an old picnic table 
with a Hibachi on it. Gn, nice days. I do my 
work outside with the table downwind, If 
the creative urge hits me on a rainy day. I 
move the table into the garage and pul a 
fart behind me to blow away the Fumes. 
This arrangement serves me well and has 
done so- for many years. 

By the way. don’t think that a lab has to 
be a great, big room with exhaust fans and 
shelves and stuff. My first lab was a 
converted toy bo*. 

One of the moat important aspects to 
check into when choosing your location is 
ventilation. Chemical fumes are often 


in small amounts. Ideally, your ventilation 
arrangement should provide for air to 
move across your lab set-up and out an 
open window or something. So, either 
work outside with your experiment 
downwind or arrange for some kind of 
ventilation to blow the fumes away from 
you. And never, ever even think of sotting 
op a lab in a windowless room! This is also 


JUhalli nulilfe. iuCh >s LilC-Li-i. L-i ttSliuffl And 
SOcSiurri Wiia waler. carbon diaridc, carbbft tclra- 
chr-a/ide, end other ehionrHfeu hydrocarbon*. 

AteUt Acid With Chromic acid. Mric Mid. hytfrQKj!. 
containing cornpObTiKi, eth/tfi/ic fllyeal. perchloric 
acid, peroKidES and pErm-an^inalcs, 

Ace tun* with cpncEntratEd sulphuric and nitric: acid 
mixtures, 

Atetylme with copper (tubing), (hweine, bro 
mine, chtorihe. iodine, iiirtf, mercury or their 

CPmpaiinds. 

Amrw*Op, Anihydne^* wil-fr mercury. halugsni, cal- 
cium Hypochlorite or hydrogen Huontf-s 

AmmMiium Witr-al* with a Cidi, riiEt*l powders, Kim- 
rnabfa Fluids, chlorates, ni Votes., sulphur and linflly 
divided organic* or oth*r eombiitt.blef. 

AmiiJi* wUh n-it^c ech), h/drvfien peroa-id# or other 
iUodfi afctiliziiijj agentf. 

Bromine w>th amm-finis, Bcel^lene, bated ci». tij 
lane, hydrogen, sodium cart do. turpentine, or 
Imely mv.rtcd metals. 

■Cldwile* with ammonium sen*, #c«i*, m*t*ii 
de/l, mliur, CarUOn, fine!/ divided G/A«ni£l or Other 
corrljL-itl LVes. 

Chromic Add with acetic .acid, naphthalene, cam 
phor. alcohol, gtywnne. Itjrpenfrnf jptf Other n»m- 
maWt Iwurids 

C-hlnr.iiE, will, ^i.i'iniu n :n . dcelyltne. butadiene, ben 
zene fnd Othl/ pelrbleun-i fractions, tiySrogm. 
lOdiunt carbutes, lurpant.ra and finely div-dfO 
EQ*derei metafs. 


why you should try nut to work alone, It h s 
real nice to have a friend around to drag 
you away and give you mouth-to-mouth 
after you've just gotten a whiff of 
somelhlng. 

The next thing you need is soma kind of 
eye protection. Being blind is no fun at all 
and I surely would be if I didn't wear 
glasses. For those of you who also wear 
glasseSi you have enough protection 
although you might want to gel some 
heavy, clear plastic and Fix up a couple of 
eye protectors for side splashes {see 
illustration). For those of you who don't 


Hydrnyf-p PcrOHkfl with nnpprr, c^rpm-pm, ircui. 
mail metals Of th«ir respective f.|EtI, Flenr.fflebla 
IMdS. .1 n n nthtr cc-mbuiliblr mlteriall, Ahitins *nd 
pHfi0.me(h#aB. 

Hyd'oaep SuM'fle With mlric acid. ^Kidjiing jiui. 
Hytfracirbbfii £*rsiFetlj, with l|(jpnne, ciuprlne. 

braminc, chrdmiO Mid flt ifldibfis pefPirKtfe 

Iodine with acEt/lene Or arnrrii-f i4. 

Mercd<V witti acElylthE, Tulminic ac-J, 

NS'triC Acid with acetic, cti^amic and I, >.J ■ ccyj r.ic 
acids, dtnlihe, eerSon. hydrogen sutfid*. fleminehle 
■lu-.Js cr g«ses and subiteneei which reuTiiy 
nitratud- 

O/ygen w.lh Dili, greasd, hydrogen, llemmeble 
huLids. ttUld& and gisEi. 

Ora! it Atlid with «Ug«r pr iriErcuty. 

Perehl&rlC Add with ecctic anhydride, biimulh end 
its allays, UtOhOl. 0»p«r, wswt and flUier pfgenlc 
mitflrialt 

pyiQ-Epl’n raiis Ftntulde With **t« r, 

Petei^ium l>E.rFningaha1.E with glycerine, ethylioe 
El/C*l. tt+fi/B Idehyd*. -sulfuric acid. 

Sodium PtrhXlde W.ln jnr giiduable sirbstancn, 
far instance: mEl^inol. £lacnt Idle acid. KCttVc 
Anhydride, bcnzaldEHydA. flerbon ditlrllide, gt/d- 
erlnfi. ethyZA-n-x siycat, ethyl icftAle. lurlufil, tie. 

S-jirurrC Aftd wilH chlprates, iMrchbratea, perritlji- 
itartitei. and wits/. 


SAFETY IN THE LABORATORY 

INCOMPATIBLE MATERIALS 

Certain combinations of chemicals are remarkably axpEosive, poisonous or 
hazardous in- some OthCz way, flruJ these are generatly avoided ii a matter 
of course. ThEfe are many others that are perhaps equally dangerous but do 
not coma to mind as readily. The following list, although' not complete, may 
serve as o mtmory-ralresher, Step and think lor a moment before Starting 
any work, especially it one hazardous chemical is involved 

DO NOT CONTACT 

CvinidEi wil>< Midi 
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wear glares, get a pair of goggles or 
snmething. 

Another thing: follow directions. 1 
know that sounds really stupid but some 
people are so pigheaded and so 
simple-minded that they just have to do 
things their own way. Don’t be one of 
those people. You'!] get hurt. However, 
that's hot to say “don't experiments Dq 
experiment, but when you do, uk only 
very small amounts of chemicals to start 
with. Then, if nothing goes wrong, try a 
little bit more next time. 

And always have some kind of fire 
protection around- This can be anything 
from a hose or blanket to a Ore 
extinguisher but have something you can 
tJepufi.ct on- 

Fire is *n excellent reason for having 
your lab away from everything. If a fire 
gets out of hand, all it can destroy is your 
working surface. My picnic table has 
several good sized holes in it from 
reactions that got out of hand. They did 
tittle other damage because I have a hose 
handy- But don't be overly brave either. If 
a fire is raging out of control, don't stay 
and fight it— run like bloody hell. 

Now, on to the chemicals themselves. 
Don’t be afraid of chemicals: just have a 
good, healthy respect for them, Thsy 
contain powers beyond belief. The only 
problem is that they don’t care who they 
release their powers on so be good to 
them. 

An extremely useful little chart which 
will aid you in being good to yoitr 
chemicals is called “Safety in the 
Laboratory: Incompatible Materials." It 
h free and can be ordered front Science 
products Division: Mallinckrodl Chemical 
Works: P.0, Box 5439: St. Louis. Missouri 
63160, (See Page 398 . } 

This is a small wall chart which Lists 
moat of the chemicals which do bad things 
when you mix them- While you're 
ordering it, you might as well send B0c for 
Mallinckrodt's chemical catalog. 

If, for soma reason, you have to put a 
chemical bottle in storage, even for a short 
time, label iL It doesn't take a particularly 
forgetful person to be confused about 
which of two identical bottles contain a 
certain chemical- Eiven is you’re storing an 
unknown, label it as such. It's not that 
much trouble and will save you a lot of 
grief in the long run. And, if you were 
stupid (that's right— stupid] enough to 
keep something in an unlabelled container 
and find it again, throw it out even if 
you're absolutely, 100% sure of what the 
chemical is, IT, by some freak chance, 
you're wrong, it cokild mean yOUr life. 

By the way, when storing chemicals, 
make sure that the chemical doesn’t read 
with either container or it's lid. 

And don't store explosives! As a general 
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rule. T don't like bombs or explosives. If 
you must make an explosive, make It, 
blow it up and be dona with it Explosive 
compounds, especially homemade ones, 
got awfully touchy when they're stored 
and there we very specific rules for 
storing them which are different for each 
explosive. So, it's much easier to just 
forget about them. 

K«p your lab and chemicals locked up. 
There are two reasons for this: First, it 
keeps anyone from getting at your stuff 
and using it against you and second, it 
protects people from themselves. If you 
pul your average citizen in a fully-slocked 
chem Lab with all of those neat flasks and 
chemicals and stuff, he's going to think 
that he’s Joe Chemist and try to mix 
something up. The next thing you know, 
you’ll be scraping him off the wail with a 
putty knife, 

No discussion of chemical safety would 
really be complete without a mention of 
waste disposal. Just what does one do- 
with all of that icky stuff left over in one's 
flask? Accumulated wastes can lead to 
fire, irritating fumes, damage to 
equipment and just generally bad things. 

Solid wastes should be Wrapped in 
newspaper and put In an incinerator or 
covered trash can. Liquid chemical wastes 
can usually be washed down yonr kitchen 
sink If it doesn’t have a garbage disposal 
unit. Bun lots of cold water down the drain 
after using it. Strong acids have to be 
neutralized before they Can safely gO 
down your drain. Simply throw some 
marble chips, clam shells or oyster shells 
into the container with the acid and wait 
until all the bubbling slops. Some types of 
gravel can be used in place of the marble 
chips, etc. Anyway, the acid Is now safe to 
wash down your drain. 

Flammable liquids are another story. 
They should never be run down a drain as 
many liquids of this type don’t mix with 
water and are so light that they collect at 
the lop of the sink trap Instead of being 
washed away. Instead, pour flammable 
liquids onto open, ungrassed ground far 
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away from any tree or building. Don't 
dispose of them by burning. 

Actually, all chemical wastes can be 
disposed of in this way, but it is a good 
deal less convenient than the other ways. 
Nothing wifi grow on your chemical 
disposal area, so don’t use your front yard. 

Broken glass (and there will be broken 
glass, take my word for 10 should be 
immediately swept up and thrown away. 
Small slivers of glass can be easily picked 
up with a wet paper towel. 

One thing though— when you get rid of 
cyanide wastes or anything that avau 
involved! the use of a cyanide, make 
absolutely certain that they don't mix 
with any acid, even vinegar, otherwise 
prussic acid will be formed and we don't 
want that, do we? 

Plants and such from which you've just 
extracted something can be disposed of 
with your household food wastes. 

When doing m experiment, there are 
also a few rules that need to be followed: 

Always work with a purpose. More 
accidents are caused by just messing 
around than from any other cause. If 
you're going to make something, make it 
and dost up shop. 

Don't leave your lab while something is 
going on. Even if you just have one lousy 
alcohol hurner going, you should stay and 
watch it. Bring in a book, television or 
something to keep you occupied, but try to 
be there. I know that it’s a pain, but would 
you rather have your lab burn down? 

This brings up a very important point 
about heating flammable chemicals. Some 
solvents such as ether and carbon 
disulphide can catch fire if you just look at 
them cross-eyed, so never heat any 
flammahle chemical over an open flame or 
a hot plate with exposed filaments. 
Instead, use an Insulated hut plate, a hot 
water bath or a hot oil bath. 

Don't carry a lit alcohol hurner around 
either. If you should drop it and it breaks, 
the effect will be exactly the same as if 
someone dropped a Molotov cocktail at 
your feet. 
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In general before doing an experiment 
you should take a few minutes Co think 
thruugh what you’re about t* du, Think 
about each stage of the experiment and 
what you're supposed to do at each step- 
Think about the reacting chemicals in 
terms of flammability, toxicity and 
reactivity Ihow reactive the chemical is). 
Then, do the same thing with the product 
chemicals. Think about how violent the 
reaction will be and what you should do if 
it gets out of hand. Are the chemicals 
heat, Eight or impact sensitive? What 
should you do if you get a dose ot 


whatever you have in your flask? What 
should you do if your cooling system or the 
water supply fails? What will happen if air 
or water gets into your equipment? Is the 
ventilation adequate? In short, think, 

The “iTicompatihle Materials’' chart will 
help for this. Another fine book is called 
THE CONDENSED CHEMICAL DIC- 
TIONARY edited by Gessnor G. Hawley, 
It costs upwards of $40 so I don’t think 
You'll want to rush right out and buy one 
but most public libraries have it The book 
lists most of the common chemicals, their 
properties, hazards involved, vague 


derivations and the like- 

If you r epll y want to get into kitchen 
chemistry, a good way in start is by 
ordering GRANDDAD'S WONDERFUL 
BOOK OF CHEMISTRY, 

In summary, these are just general 
rules for a very specific subject and I don't 
expect you to remember them all, but try 
to pick up the general principles. They all 
amount to little more than common sense 
and a bit of knowledge. Basically, if you 
think, be careful and try not to take 
chances, you should be all right. 




SENSITIVE BALANCE 
BUILT FROM SCRAPS 

By DALE W. ANSELL 

Popular Science 193? 
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commonly called, the sensitivity, 2, Alt 
three knife edges must be in the flame 
plane, 2. The longer the power arms, 
the greater the sensitivity and the long- 
er the period of Oscillation; however, 
the beam must be rigid. 4. The ILghter the 
beam, the greater the eeaslEluity. 

A section of razor blade La act securely in 
u slot in the beam, perpendicular to the 
Of the beam. The Indicator is iron 
flattened and pointed at one end, The 
end Is inserted in the beam. 

On top of the beam, fas- 
ten a metal bracket to 
hold the adjustment screw. 
Inlay Iron plates in ex- 
treme ends of beam and 
file a nick in each to locate 
the knife edges. Nicks 
must be earne distance 
from central knife edge 
end perpendicular to plane 
of beam. 

A SCaLe 1 Of ten divisions, 
each being 12 'millimeters. 
Is drawn on thin white pa- 
per and glued to the right 
edge of the beam for the 
rider (described later). 
The zero mark is located 
directly over the central 
knife edge. 


/ jd 

1 oil i lalian 


Turning a kn*b I* draw down 
urre*i«r. which li fn*rely □ pO>r 
Faittnej la a T’dl-3p*d wao-dea device In r*ar 

ALTHOUGH It Will weigh to a frae- 
/\ tlon ol a milligram, this beam 
/ \ balance did not. cost me a cent. 

§ \ It was bldlt entirely from 

scraps end salvaged materials. 

Cotani’t- A 1 1 1 - In. wooden dowel 
about 1± ] 3 in. long Is set as shown at a 
slight angle In a bole bored in the base. 
A wooden bracket ia fastened In a slot 
in the top to hold the knife-edge hear- 
ing, which ia an iron washer with a 
mek tiled across its upper race. Fasich 
the washer with small screws. 

Bcuv i. Cut from wJiLEe pine. Bear In 
mind these tacts: 1 - The point uf sup- 
port i central kb lie edge) must be above 
the center of gravity of the finished 
beam, complete with Indicator and ad- 
justment screw, but the shorter the dis- 
tance between these two points, the 
greater the sensibility or, as It Is more 


Ha. 

arm it nr i hald 
an rhe co-tuiirirt 

To teat for the baam’i 
ccnrer of gravity, tie a 
tuiJI to ecu end of a piece 
of alnmg thread and a 
weight fo the other. Hang 
me beam from one end on the mil, and the 
plumbed [brand. wUI pass through the pro- 
jected center of gravity. Since the center 
of gravity may be o*fuaoed to lie on the 
vfrtic*l center line of the beam, the point 
where the thread crone* thi* center line it 
th* cester or gravity, 

Pwte. The support! are Iron wire, bent 
and eoldared. The ptnu are oheot copper 
dlafc*- The knife-edge hanger Le tin, bent 
double (h bold the knife edge and Kddw*d 
to a piece or wire bent to Jot™ the hook. 

OerffloHpn QTrwtw, A WO«len T ta made, 
11 In. long, 4 to- wide. A U-*b*ped place of 
wire Li fartraed I* the bar of the T ao the 
mm of the U exttnd far enough forward 
to support the 

beam. The item f>t the wooden T el Idea 
up and down as Illustrated through 
wire guides at the rear of the colUtoh- 
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An adjusting screw La mounted above 
the arrester to limit Lift u pward moLion, 
A rUQhcr band at the bottom forces it 
Up te the adjustment screw, which paaaea 
through a small nut soldered to the 
brisket, A LoClc nut La e.Ssjij desirable 
The arrester is drown down by a cord 
wound around a dowel shaft, which has 
a knob on the Trent end. Friction holds 
the arrester until the knob Jfl turned In 
the opposite direction- HcJttfftfjS are made 
from twn piece* of wire wound around 
the dowel and driven into the baser 

Vnrni.i hing, Two CoaLftO wOOdcn parte. 

Aj/rrmA iff. Plate Central Unite edge on 
I La beating and hang pan aupporta. 
Bring' into equilibrium with the adjust- 
ment screw. Adjust arrester ao that 
beam J-.-; supported, but not Lifted clear. 

On Bj-LstoL board, draw an indicator 
scale with twenty dlvieSona, each- D.t in,, 
and glue near bottom of column. 

The rider that .slides along the rLghf. 
edge of the beam Is a U-shaped piece of 
Ko. 40 enameled copper ware- Twist a 
small loop In the wire for moving It. It 
should be mode iarger than necessary, 
then reduced to such n weight that a 
ld-milUg-ram weight on the Left pan 
balances the rider On division 10, 

For precise weighing, consult a test on 
qualitative ehemlcaL analysis- The rest 
poLnt of the balance mukt he found in 
each work by averaging five Ccneecu^ 
live turning points of the indicator. 
Three sets or readings ore usually token. 
The sensibiJLty must also be determined 
— that is„ the weight necessary to dis- 
place the rest point of the empty bal- 
ance one scale division. Suppose the 
rest point la 10.3 with the rider On zero. 
Move the rider to dlvLeloti 3 (3 milli- 
grams), Again determine the rest point, 
Let us say it lafl.8, The sensibility then Ls 



n.dOS divided by E10.3— S.8) —0.002 grams or 2 milligrams. 


MISCELLANEOUS CHEMISTRY TIPS 

by Kevin Christopher 

There arc some topics which don't Besides Drann, which has additives in it 


belong under any particular heading of 
their own. This article Is an anthology of 
such subjects. 

A. Acrolein (See PMJE, page SSL). As 
some of you have noticed. acmlEin rapidly 
looses its potency if it is stored. The 
reason for this is that acrolein has a ten- 
dency to polymerize. This means that it 
reacts with itseLf to produce huge super- 
molecules with different properties than, 
the acrolein, Nothing oan be done to total- 
ly prevent this I except to add a few erotic 
chemicals], but the process can be slowed 
down by taking some precautions when 
storing it. 

Keep acrolein in a coo!, dark place in a 
dark or aluminum-foil -covered bottle. Al- 
so, don’t store large amounts of acrolein in 
the same bottle. Use several small bottles 
and pul them in a place where they're not 
likely to be shaketi or handled too much as 
this accelerates polymerization. 

Also, all the sources that I have say that 
acrolein is highly toxic, so take care when 
using it, 


to make it bubble and turn blue and alt 
that crap, pure sodium bisulphate makes 
up several non-brand-name drain cleaners. 
It's also used as a pool acidifier. But, 
before you buy the stuff, read the label 
and be sure the bottle contains sodium bf 
sulphate. 

B, The Hydrochloric Acid Goody 
1PMJB pagew). This litilv goody is fantas- 
tic, but there seems lo be some confusion 
about the mechanics of the thing. This is 
how it works: 

Hydrochloric acid is a solution of a gas, 
hydrogen chloride, in water. When you 
heat the acid, the hydrogen chloride is 
driven off and picks up atmospheric mois- 
ture to form a white cloud made Up of tiny 
droplets of hydrochloric acid. This hap- 
pens at room temperature, but not as fast. 
That’s why a bottle of hydrochloric acid 
fumes when you open it on a humid day, 
A'nyway, when yoli put the aluminum in 
the acid, they react to produce hydrogen, 
aluminum chloride and great heat. The 
heat then drives the hydrogen chloride 


into the air. So the gas that makes the air 
miserable is hydrogen chloride, not chlor- 
ine. 

As is usually the case, now that we 
understand what happens, we can play 
around with it a little. Any way of heating 
the acid will produce the same effecl- 

A modification which will produce gas 
instantly ran he made by using lye tn place 
of the aluminum. The heat produced is 
terrific and the gas is evolved instantly 
upon addition of the lye, 

C, Prussic Acid — In the FMJB, page 
is 1 . Kurt has drastically underestimated 
prussic acid. This is a very dangerous 
thing to do. 

Prussic acid is one of the most potent 
poisons in the world and should never be 
made without a fume hood. It bolls at 79 C F 
1 below body temperature! which means 
that if you hold a container ol prussic acid 
in your hand long enough, your body heat 
wjl] cause it to vaporize and you're almost 
sure to get a whiff of it. You won't know it 
either because prussic acid has only a faint 
odor of bitter almond (like peanuts, but 
sharper and more piercing). After making 
it, the chemical should be stored in a cool, 
dark place, NOT IN YOUR REFRIGER- 
ATOR, in a tightly capped dark bottle 
(bee the PMJE for details!. Also, you 
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should shcwer and wash your clothes alter 
making it. 

T kid you nut: this stuff is that dun str- 
ops and you just can't be too careful 
around it. 

[5 h Homemade Barometer — This goes 
right along with Don Cart's weather 
article, "BO Prepared' 1 on page St55 uf 
THE SURVIVOR. This barometer will 
give an indication as to whether the air 
pressure ia going up or down over a period 
of Lime and, using Don Cart's chart, will 
enable you to predict the weather to aome 
extent. 

First, buy a large balloon from the dime 
store and cut it down the middle. Stretch- 
one ol the halves over the mouth of a 
mason jar and fasten it down with a rub- 
ber band. The sea! between the balloon 
and the jar must be airtight for the thing 
to work- You may have to use glue. 
Anyway, once you get the seal airtight, 
tape either a soda or broom straw to the 
center of the balloon so that when the 
balloon is forced down, the other end of 
the straw wjl] go up. This is the baro- 
meter. 

To use the thing, first put the baro- 
meter somewhere that the temperature is 
fairly constant and It is out of the direct 
sun. This Es where it should stay for as 
long as you intend to use it. Anyway, 
position it so that the straw points toward 
a wall. Place a piece of tape on the wall 
which has been marked with u line every 
eighth-inch and number the marks starting 
with "IT at the bottom going to about So at 
the top. 

Finally, make a chan and hang it near 
the barometer. Writ® down the number of 
the mark that the straw points to every 
twelve hours- The higher the number of 
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the mark, the higher the air pressure. 
Now use Don Cart's weather article on 
page£5S to help you predict the weather, 

E, Sulphur Dioxide — This Es a nause- 
aling gas, easily produced, which is very 
effective in clearing a room if you're not in 
any hurry as the gas is produced slowly by 
the following method: 

Burning sulphur produces sulphur di- 
oxide. Simply place a pile of sulphur on an 
inverted tin'ean and light with a match. 

The use of the up-side-down cftO ia im- 
portant because sulphur melts as it burns 
and, without the metal rim of the can to 
cohlain it. the moiten sulphur would begin 
to flow an around, setting things on fire. 
In general, put the sulphur on some shal- 
low, rimmed and non-flammable surface. 

Also, when placing this thing, take care 
to put it somewhere that it can’t be seen 
(obviously). This is easy because sulphur 
burns -quietly ► giving off little light and 
though it catches slowly, once lit it 
becomes very hard lo put out. 

Another thing: Don’t place the can in 
any depressions because sulphur dioxide 
is a very heavy gas and will fill the de- 
presston, putting the burning sulphur out 

All in all, this is very effective, 

F, Modified Sulphuric Acid Process — 
On page of the new, enlarged edition of 
the PMJE, on page zJs oF the enlarged 
GRANDDAD’S WONDERFUL BOOK 
OF CHEMISTRY is Kurt’s process for 
making sulphuric acid From scratch. The 
idea is excellent and the principle sound, 
but 1 have a minor improvement . 

instead of the large siphon bottle which 
Kurt uses to draw the gas through the 
system, simply hook the tube coming from 
the bottle of concentrated sulphuric acid 
to a vacuum cleaner set for the lowest 


A HOMEMADE FUME HOOD 

by Kevin Christopher 


One of the main problems that the home 
experimenter has to cope with is the 
problem of ventilation. Chemical fumes 
can be highly train and can knock you 
down faster than you would believe. 

I was thirteen when I first got interest- 
ed in chemistry and it wasn't long after 
that when I began to experiment Sn my 
room. My chemical career was almost put 
to an abrupt end tbe first time I filled the 
house with hydrogen sulphide, the ’’rotten 
egg" gas. So, to prevent further friction 
with ray parents, I devised this homemade 
fume hood. 

In case you don't know, a f utne hood is a 
device which draws off bad or poisonous 
fumes from a reaction and pumps them 
outside. It's a handy device to have if you 
do experiments with any regularity. 


Basically, a fume hood is a box with 
seme kind of suction attachment. The box 
is built by the experimenter to suit hts 
needs, finances and available space- The 
suction ia provided by an old vacuum 
cleaner gotten from s goodwill store. 

The diagram is self-explanatory but lei 
me go over the details to prevent errors 
and add comments when necessary- 
Firrt. notice that the suction is provided 
for at the top rear of the box and that the 
air intake is at the front bottom. The 
reason for this is that usually the fumes 
you want taken away are hot and will rise. 
So, as they rise, they are taken up into the 
vacuum cleaner to be replaced by cool, 
dean air at the bottom. 

If you’re going to be using a high-heat 
source such as a Bunsen burner or a pro- 
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possible suction. This provides the needed 
suction and does away with forever re- 
filling the siphon bottle. 

G. Genera! Information on Information 
— I have several books dealing with 
improvised weapons and the like and, 
from these have drawn one grand and 
simple conclusion; That is, don't assume 
that the person writing the book knows 
what he's talking about. This includes 
army manuals, books after the fashion of 
THE ANARCHIST COOKBOOK and the 
article you’re reading right now, I have 
run across books that were unclear, 
vaguely written and even downright wrong 
In some cases, 

A case in point is THE COMPLETE 
CIA & SPECIAL FORCES IMPRO- 
VISED MUNITIONS BLACK ROOKS 

These are dangerous books. Sure, they 
tell you how to make several high explo- 
sives from scratch, but then they leave 
you flat. They give no information about 
how ia handle or store the explosives nor 
do they mention things like safety goggles 
or hand protectors. The books just leave 
you with a pile of high explosive and 
nothing more which is a very dangerous 
position to be in- In short, these "Black 
Books" were written for people who have 
a h ell of a lot more experience than your 
average man when it comes to explosives 
and such related items. 

As an example of what I'm talking 
about; In these books ia a method for 
producing methyl nitrate, a liquid high 
explosive. However, the book fails to 
mention that methyl nitrate is mere sen- 
sitive to initiation than nitroglycerine. It 
also fails, to mention that methyl nitrate 
emits fumes which can be narcotic. 


pane torch, you might want to consider 
putting a piece of sheet metal on tbe 
inside top of the box to protect it from, the 
heat. This isn't realiy necessary but it will 
prolong the life el the box. Before putting 
it in, give tbe metal a couple of coats of 
shellac to protect it from chemical action. 

Notice that no dimensions are given to 
keep things general, but three-feet wide 
by three-feet high by two-feet back are 
about right for the box. Make the legs so 
that the opening In the front of the box is 
about as high sa your stomach. The di- 
me nsLona you eventually choose will be 
determined by your height, finances, etc. 
The material is one-half-imch-lhick. ply- 
wood and be sure to allow for the thick- 
ness of the wood when laying out your 
pieces. After cutting and drilling the 
wood, it is screwed together, but note that 
the pieces are not screwed to each ether, 
Instead they are screwed into the legs of 
the box and into short pieces of two-by- 
four to add strength and to avoid splitting 
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the plywood. Coat all the joints with sili- 
cone glue before screwing the box togeth- 
er to help make it airtight, Silicons glue 
am be gotten it most hardware stores 
sod is the hind with a small sample of glue 
on the package. 

After the box ia screwed together, mono 
glue Is smeared into the joints and allowed 
to dry. Than the entire box, both inside 
and out, is given two coals of Eat black 
paint. This makes chemical spills easier to 
detect sjs moot chemicals are light in color. 
After the paint dries, coat the box, again 
both inside aud out, with at least three 
cOata of shellac- IT you can get any paint 
specially made to resist chemical attdek, 
by all means, use that instead. 

When the shellac dries is the time to pul 
in the plexiglss window: not glass or even 
safety glass, but pte-xEglss. If you use a 
glass window and something explodes 
inside the box, you'll be cut to shreds by 
Hying glass- The plexiglas should be 
around a quarter-inch thick and the 
wood-to-plexiglae seal should be made air- 
tight with silicone glue before the window 



THE FUME HOOD 


is screwed into the box. 

To do this, the plexiglas is cut to the 
proper site (the window should cover 
about half of the front) and is then drilled 
along the three edges with boles 'just 
slightly larger than the screws them- 
selves. Then, the edge of the box where 
the wood will contact plexiglas is liberally 
smeared wEth silicone glue. Position the 
window and screw it into place. Note that, 
like everything else, the window is 
screwed Into the two- by-fours and not into 
the plywood walls. 

Two notes: The fume hood 1 originally 
made was a free-standing unit with legs. 
But, if you want, you can make a table 
model just by shortening the Eegs. Se- 
condly, you'll find that your life will be 
easier if you first drill small boles In the 
box pieces and studs, at the places you plan 
to pul screws. This further reduces the 
chance of splitting the wood. 

As I've said, the suction is provided by 
an old vacuum cleaner gotten from a 
goodwill store. Don't use your household 
vicUUm cleaner. Vapors run get caught in 
the cleaner and then be released when 
your wife starts to dean the kids' room. 


It's important to start the suction before 
any chemicals are mixed because some 
reactions that require heating proceed 
slowly at room temperature. So, if you 
mix the chemicals before turning on the 
suction, you could be overtaken by fumes. 
Anyway, after the chemicals are mixed, 
go on with your Experiment as usual 

When the reaction has reached comple- 
tion, the suction is left on while every- 
thing is washed, sealed up, neutralised 
and generally made safe, Remember that 
all this is dene inside the fume hood. Then 
remove the vacuum cleaner hose from the 
hoed, alill running, take it outride with the 
cleaner and let it run for another fifteen 
minutes to help clear it of residual fumes 

Obviously, when using the hood, you’re 
going to take mere care when working 
with a deadly poison like prussic acid than 
you are when working with something 
that's just irritating, like acrolein. Use 
commqh sense. 

There are two difficulties that readily 
come to mind: First, if there b any danger 
of explosion, don’t use the hood- Do the 
experiment outside instead. The reason 


for this is that if your experiment ex- 
plodes inside the hood, the explosion will 
travel along the lines of least resistance 
which is out the front opening. That's 
right about where your stomach will be. 
So no explosives in the hood. 

Secondly, we have the problem of 
alcohol lamp flutter. Sometimes, the in- 
coming draft at the bottom will cause the 
flame to flutter, drawing off its heat. The 
obvious answer is not to use an alcohol 
lamp. Another answer is to reduce the 
suction and thus cut down the draft. But, 
this method reduces the rate at which the 
bad fumes ore carried off, so take care in 
this solution. Or you could arrange some 
kind of cardboard wind screen around the 
lamp. Use your imagination. 

So, this Is the fume hood. Get to know It 
well before you actually prepare very 
deadly things in it. And even though II can 
be used indoors, I strongly recommend 
that you never experiment inside, even 
with the fume hood- I did it only in my 
younger, more dlmwitted years. 


Anyway, the bag and air filters are re- 
moved and the cleaner is ready. Just stick 
the suction hose an inch or so into the hole 
In the top rear of the box, place the cleatt- 
rr outside [which can he done by tying a 
good, strong rope around the handle and. 
hanging the whole thing out a window) 
and you're ready, to go. 

To use the hood, your chemical appara- 
tus is set up inside the hood and the 
vacuum cleaner is turned Now, the 
chsmlcols are put Into your experiment. 


How to Keep Flics Out of the House 

TSicre are fly swatters, fly papers and 
various kinds of poisons for gvCilnj; rkL of 
llo use dies, but all of these have som-c rlis- 
aclyantajjfs. A better and mere effective 
way jj to take a small clean Sponge and 
place it in a disk after dipping ill very kot 
water. Immediately afte? dipping the 
Sponge, apply a few drops of oil of lavender 
on it. Flies do not like tke odor, and will 
leave any place where it is present. If [lie 
sponge is moistened about twice a day, 
flies will not come around 


Water of eveiy kind, except 
min water, will speedily cover the in- 
side of a tea-kettle wilh no, unpleasant 
emat ; this may easily bo guarded 
against by placing a clean oyster-shell 
or a piece of atone or marble in the tea- 
kettle. The shell or stone will always 
keep the interior of the kettle in good 
order, by attracting 1 the particlea of 
oarth or of atone. 
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HOMEMADE LABWARE 
FOR THE AMATEUR 


cocktaii- 

Th.fi best fuel 1 know of is L, Mr. Thinrit 
Denatured Alcohol" gotten at any 
hardware or paint store. Rubbing alcohol 



and the like will work, but not as well as 
"Mr- Thinssit" because rubbing alcohol 
usually contains water. 

Another good heat source ia the 
coffee can furnace. This is strictly an 
outdoors device and. with the proper 
modification, can bring objects up to a 
bright-red heat for several hours. 

As you might have guessed, you need a 
coffee can or something similar. First, 
remove both the top and bottom so you 
have a Large, metal tube. Punch severs! 
quarter-inch holes all around the Can about 
an inch from the base. The boles should be 
about an inch apart and can be made with a 
nail. Now, get some picture-hanging wire, 
some antenna wire or even some bell wire 
and thread it in and out of the holes you just 
made to form a support for the charcoal. 
Thread the wire through the can enough so 
that nothing larger than a half-inch can fall 
through. That's all there is to it. 

To use the furnace, set it on a barbeque 
Alcohol lamps usually need a cap to pju $r i couple of bricks so that air can 
prevent all the fuel from evaporating flow up through the base and get to the 
between uses. An old fountain pan cap charcoal. Fill it about throe-quarters full 

placed over the wick may serve the ihe coffee can furnace 
purpose. So might a 35mm film canister or 

the lid from another jar. If a brass rifle Cou&e Can or Somaming, simirp 

cartridge is availablE. it can he used to if 


sions and a cnaoa oi mysmjfins 
experiments- The word also conjures up 
visions of Boris Karloff behind a confusing 
array of retorts and condensers, furnaces 
and crucibles together with innumerable 
bottles filled with solids, liquids and 
gasses. Moreover, this whole bewildering 
paraphernalia is connected by glass tubing 
of eccentric curves, displayed in incredible 
confusion and muaningless array. 

Chemistry doesn’t need to be this way. 
Don’t be taken iu by those who are 
convinced that chemistry has to he 
Expensive and complicated. It doesn't. 

This article is just chock full of 
equipment that you cart make out of junk 
and most of it works juat as well as that 
pipe naive, store-bought stuff. Using this 
article and the processes and techniques 
described in GRANDDAD’S WONDER 
FUL BOOK OF CHEMISTRY, you 
shouldn't have any trouble at all with 
kitchen chemistry. 

Heat Sources — The classic laboratory 
heat source is the good, old Bunsen burner 
but, unless yon have a source of gas that 
you can readily hook into, they are 
impractical for kitchen chemistry. How- 
ever, a propane torch, picked up at any 
hardware store, makes an excellent 
substitute. 

Another classic source of heat Is the 
alcohol burner. These are very easy to 
make, You'D need a small bottle with a 
metal lid and a piece of clothesline rope 
about four inches long. 

Punch a small hole in the lid of the jar. 
The hole should be small enough that you 
have to force the end of the clothesline 
through the hole. Farce the rope through 
the top sid« of the Lid leaving about a 
half-inch sticking through the top. Now, fill 
the bottle with alcohol, screw on the lid and 
it is done, 

NoLei The clothesline should be of the 
type that has ma ny soft cotton fibres on the 
inside. You can also use a piece of cotton 
bath towel as the wick, but make sure that 
the hole in the lid is tight in any ease. 

By the way, you can put more than one 
wick In your burner if you need more heat 
or want to bend glass tubing. If the wicks 
are bent dose to Bach other (within half an 
inch), they will produce one large flame 
Make the boles in the jar lid about an inch 
apart. 


MAKING AN ALCOHOL SUftNER 


Holt* 


Brass Rill* Casing 


std* view 


W Ire Th rWd m3 In alO* Can 


Brief! a- 


rs^4 
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will continue to burn tor an hour at a 
dull-red heat. 

To get even more heat, you have to 
convert the thing Into a miniature blast 
furnace. After you’ve finished threading 
the support wires, wrap several lay era of 
aluminum toil around the very bottom of 
the furnace (closest to the charcoal support 
wires} such that about an inch of the foil is 
around the can itself and the rest hangs 
below the can. Then secure the foil to the 
can by wrapping tightly with wire. 

Now, get a vacuum cleaner and arrange 
it so that air L> blown, not sucked, through 
the hose, form the aluminum toil around 
I he hose and wrap it Lightly with wire, Sot 
up the furnace on a couple of bricks so that 
air blown by the vacuum cleaner has. an 
unobstructed path. Fill it with charcoal. 
Light it and start up the blower. In about 
thirty minutes, the furnace will reach 
bright red heat. 

Both types of furnaces fteecn la work best 
on charcoal the size of peach pits or a little 
smaller. The ’'blast furnace" eats this like 
no tomorrow, but the heal is tremendous. 

When first run, this thing; will smoke like 
the devil, but don't Worry. It's just the 
paint burning off and it wilt soon, cease. 
Also, don't worry when the can rusts, 1 
can’t figure out a way to prevent it, but I’ve 
had furnaces tor up to- a year before they 
needed replacing. 


after you've gotten the insects as clean as 
you can with a damp paper towel, 

Tf you can still smell the original contents 
either in the jars or their lid a, don't worry. 
You can si ill use the bottle. To kitchen 
Chemistry, your chemicals, originally 
meant as garden or supermarket 
chemicals, aren’t going to be all that pure 
tb begin with, so you won’t have to worry 
about the possible con Lamination from the 
’'dirty' jar. 

When storing a chemical in a new 
container, make sure that the chemicals 
don’t react with either the container or it’s 
lid. Also, the capacity of the container 
should noL greatly exceed the quantity of 
chemical to be stored. However, the 
container should be large enough to be 
handled easily and not readily misplaced. 
Any container should be capable of being 
tightly closed to prevent contamination, 
leakage, or evaporation and it .should nut 
be able to tip easily. Your containers 
should be cleanable and durable. Reserve 
wide-mouthed bottles for solids and 
narrow-mouthed bottles for liquids. Green, 
brown or amber bottles should be provided 
for silver compounds and other light- 


Airfr&m Vacuum Cleaner 


Aluminum Foil 
is Secured 
wdh Wire 



. Alu-rlLiun Foil 
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THE COFFEE CAM BLAST FURNACE 


Also, don't overlook heat sources such as 
hot plates, the I ight-bulb stove on page SSff , 
candles or even your kitchen stove. 

Containers —The kind of containers that 
I'm going to be talking about are used only 
tor chemical storage and are not to be 
heated. We'll get to those later- 
I don't really need to tell you about the 
kinds of containers Available to the home 
experimenter, Beer and soda bottles, 
Mason Jars and a myriad of shapes and 
sizes in food bottles are just a few ex- 
amples of what's available. 

To prepare bottles for storing chemicals 
amounts I o little more Lhart giving them a 
good washing in very hot, .soapy water: 
Setting them soak in clean hot water first to 
get the labels off- Be sure to gel any 
remaining label glue off (you may have to 
use lighter fluid). Anyway, after giving the 
jars a good scrubbing, let them soak in 
clear, hot water for about an hour. Then 


sensitive materials. Beer bottles serve this 
purpose well. 

Rubber Stoppers — Now here’s a 
problem. Beer and soda bottles have 
non -reusable caps. The only thing I can 
su ggest is to get to a drugstore that has one 
of those Saf-T-Pak chemical displays. 
They're scattered all over: at least here in 
Ohio though I don’t know about other 
states . Saf-T-Pak sells Labware at a reason- 
able price although their chemicals are 
ridiculous. Anyway, you cati get rubber 
stoppers there. If you don't have a 
Saf-T-Pak near you, either ask your 
friendly druggist or order them from a 
chemical supply house- 

You might also try cork stoppers 
sometimes sold at supermarkets. 

Beakers — These are cup-like containers 
used for heating and manipulating 
chemicals. You can usually find workable 
substitutes around the house. A household 


gauze (a piece of me to I window screen ing Ls 
fine tor this). But, even then, you should 
heat gently. 

Regular drinking glasses are a good 
substitute if you don’t need to heat them or 
measure with them. 

Graduated Cylinder — This is s taU, thin 
glass tube used for measuring liquids. A 
good substitute is a pyrex baby bottle; 
most of which are marked in both cubic 
centimeters (cc.) and fluid ounces al- 
though they aren't deadly accurate. 

Light-bulb Flask — This is a pyrex 
chemistry flask made out of (you guessEd 
it) a burnt-out light bulb. Being pyrex, it 
can be safely heated over an alcohol lamp 
(but use a screen as described under 
“Beakers"), 

It’s a good idea to wrap the bulb in an old 
towel or something while working on it. 
Begin by lifting the small metal button in 
the center of the hulb bottom with a knife. 
Rend this up until it can be grasped with a 
pair of pliers. This should expose the wire 
to which it is connected. Break the button 
away from the wire with a twisting mo- 
tion. This will expose the hole in the cen- 
ter of the black insulation. Carefully 
loosen and remove this Insulation which 
may require you to crack it into several 
pieces with the pliers, Be as careful as 
possible not to bend the metal shell- The 
next operation requires a lot of care and 
you may break a few bulbs before develop' 
ing enough skill. Hold the wrapped bulb 
firmly and, using the top end of a cattail 
file, puncture the bulb through the open- 
ing in the base with a quick motion. The 
glass rod which supports the bulb filament 
should drop into the bulb. Next, file back 
the jagged gtass in the neck of the bulb 
and fish out the support rod and -other 
junk that fell in. The flask Is now ready to 
use. 

If the metal shell which forms Lhe top of 
the flask has been bent, it can be made 
round again by turning it on the end Of a 
broom handle. The round metal shell 
enables tight fits to be made with cork and 
rubber Stoppers. 

The above can be done with all kinds of 
light bulbs; either regular household bulbs 
or special purpose lamps lie. sunlamps and 
the like}. Some bulbs are cone-shaped and 
art very useful because they stand up by 
themselves- Not 9-0 with Ordinary, 
round-bottomed light bulbs. 

Glass Funnel — The best substitute 1 
know of is made from an old bottle. See 
page 1 It) of ’The Survivor 11 and also page 1 
for an alternate method of cutting the 
bottle. 


dry them with a towel and let the jars sit 
up-aide-down on a towel to atr dry. Don't 
forget to do the lids tight along with the 
jars, but remove the cardboard Inserts 
first and put them back into the clean lids 


pyrex measuring cup. for example, makes 
an excellent substitute if you toke care 
when heating it. Never heat any 
glassware, except pyrex test tubes, over 
an open flame. Instead, heat through a wire 


Test Tubes — There h no hard and fast 
substitute for these that J know of. 
Light-bulb flasks are the best thing going 
although you might try olive jars or pyrex 
baby bottles. But, if you really need test 
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tubes, you'll have to order them from a 
chemical supply house. 



drilled all th* way 
through 


Teat Tube Racks — Those can be made 
quite simply from a two-by-four. The 
illustration should explain the construction 
details. The holes are drilled so that they 
iM just a little larger than the lest tub® 
and they do not go all the way through. If 
you have trouble drilling the partial holes, 
then drill all the way through and glue a 
piece of hardbosrd to the bottom. 

Teat Tube Holder — These are used to 
hold flasks and such while heating them. 


They can be bent from heavy wire (see 
GW EC; p 370) or you can just use a largo, 
spring- pin as a holder. 

Glass' and Rubber Tubing — Again, 
there is no hard and fast substitute that I 
know of. You might try Saf-T-Fak or a 
chemical supply house. Plastic aquarium 
hose works in some cases, but take care 




because some common tab solvents will 
dissolve it. 

By the way, if you get some glass tubing, 
the PMJB (enlarged edition) and 
GRANDDAD'S WONDERFUL BOOK OF 
CHEMISTRY both have information on 
working with it, 

hiring Filter— This is an old trick dating 
back to the middle ages. It does an 
excellent job of filtering but it takes a 
couple of hows- 

Arrange two jars such that one is about 
an inch higher than the other- Pour the 
liquid to be GlLcred into the higher jar 
along with one end of a clean foot-tong 
cotton rope. Place the other end in the 
lower jar and wail. The pure, filtered liquid 
will flow through the rope into the lower 
jar, leaving the insoluble matter in the 
higher one. 

Don't use this with volatile solvents as 
they usually evaporate before they're done 
filtering. Also, be sure to use a clean rope. 
Wash it out afterwards and you can use the 
same rope over and over again . 


Filter Paper - A good substitute is paper 
towelling, hut use the kind that doesn't 
have any holes. See GRANDDAD'S 
WONDERFUL BOOK OF CHEMISTRY 
Tor details on filtering. 

Distillers — The diagrams illustrate 
several types. You should be able to pick up 
the general principles such that you'll be 
able to design a distiller to suit your 
situation. Just make sure that what you're 
distilling doesn't dissolve or react with any 
part of your distiller. 

Measuring Spoons — These are used to 
measure out chemicals. A plastic spoon sat 
from the supermarket is an excellent 
substitute. 

Crucible — A good substitute for a 
porcelain crucible is a pipe cap and a 
suitable plug. Be sure to drill a tiny hole in. 
the plug (which will be the cover to your 
crucible) to allow any gas to escape. A 
larger crucible can be made out -of a piece of 
pipe capped on both ends. Again, be sure to 
drill a gas-escape hole. 

Don't use these metal crucibles with 


STRING FILTER 



Liquid id bo FI! teed Goes Humi 


Colton Ropa 


C i (Mr, Filta.-ed Liquid 


oxidizing agents as they tend to chew holes 
in the pipe. 

Tripods and Supports — These are the 
things that flasks and such sit on while 
being heated- They're made out of tin cans 
and you might want to make several of 
different aizea. 

Cut off the ends of a suitable can so you 
have a metal tube. Place a block of wood 
inside the can and punch several holes with 
a large nail about an inch from the end el 
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the can. You should hive at least six. Then, 
enlarge the lnoles to about half-an-inch with 
a ball point pen and attach three 
spring-type clothes pins U shewn a* that 
the tip of the burner wick is about two 
inches from the bottom of the flask. 

Or you might want to make a tripod by 
cutting; the can with a pair of tin snips as 
sh own. 

Note that a square of metal window 
screen Is placed over the tripod when glass 
containers are to be heated. Always use a 
wire screen in this manner regardless of 
the kind of support used and never allow 
open flames to come in direct contact with 
glassware ether than pyre* teat tubes. 

Balance — ■ This is one of the few things 
that you really can't da without. I plan to do 
an article just on balances in the near 
(utme so, until then, buy a cheap postage 
scale calibrated in both grams and ounces, 
if possible , 

Drying Oven — A lot of formulas in 
GRANDDAD S WONDERFUL BOOK OF 
CHEMISTRY require dry chemicals. The 
most otmous way of dryi ng them ia ala* the 
beat way. Use your kitchen overn. Spread 
the chemical or plan! out in a large, glass 
tray and put it in your oven. Inspect, every 
half-hour or so. 

MAKING A CLOTH ES P1H TRIPOD 



A piece of wend is Inserted 
when man In g the eshausl holes 
In the can. 



Spring Type CtulhaS Pins 
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A Tfi IPO P CUT F FtOH A T I N CAN 



1 cant get any more specific than this as 
every chemical or plant requires a 
differenttime and temperature, you'll 
just have to-experiment- 

Beaker and Crucible Tong? — These are 
uaed for handling hot beakers and 
crucibles. A passable substitute ia a pair of 
kitchen tonga gotten at the supermarket. 
Or tonga can be bent out of coathanger 
wire as in GRANDDAD S WONDERFUL 
BOOK OF CHEMISTRY* 

These are some lab item* that you can 
make from junk. This isn't meant to be a 
complete lift by any means. It's meant 
more as a thought provoker and aa an 
example of making what you need out of 
what you have. 



CHEMICAL MISCELLANEOUS 

By Kevin Christopher 


A. Testing Gasoline for Water— Water 
in gasoline can cause a lot of problems for 
a survivor, 

First, you'll need some copper sulphate. 
See part HI of IL 0n Finding Chemicals'' for 
the sources of this stuff. The chemical you 
will get should be a very pretty shade of 
blue. This means that the chemical con- 
tains water of hydration . When it's dehy- 
drated, the stuff is absolutely white. The 
dehydrated copper sulphate will turn blue 
wheu it comes in contact with water again 
and therein lies the basis of our test- 

Dehydrating the chemical amounts to 
little more than heating it until it turn* 
white. The diagram illustrates one method 
of dehydrating a small amount of copper 
sulphate on your kitchen stove i by the 
way. this method can be used lo dry 
almost anything). Or, you can just heat 
the chemical in a test tube. At any rate t 
lest the gaaoline only with freshly 
dehydrated copper sulphate. 

Pul just enough Into a small, dry pill 


vial to cover the bottom and fill the rest 
with the suspect gasoline. Shake once or 
twice and if the dehydrated copper sul- 
phate turns blue, the gas contains water, 
if It remains white, the gas ia all right. 

B, Geological Survey Maps— Geological 
survey maps are just perfect for keeping 
tabs on what’s around your survival shel- 
ter. They cih also be used to study a pos- 
sible survival home (Tons far away as in 
Kurt’s article "Studying your Survival 
Home from Afar" on page 20. 

Geological survey maps are put out by 
our government and are on a scale of 
1:24,000. This means that they are de- 
tailed enough to show tiny foot paths, 
walls and small creeks. They also show 
elevation and contours. 

The addresses for ordering them are: 
East of the Mississippi: U.S. Geologic 
Survey. Washington District Section, 
1200 South Eads Street. Arlington, Vir- 
ginia 22202; West of the Mississippi: U.S, 
Geologic Survey, District Section, Federal 
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Center. Denver, Colorado S0225, 

When you Erst write, ask for the free 
index map for the state you're interested 
in. 


T*,\ UVhffql 
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C- Mouse Trap Alarm— This is some- 
thing I read about a couple of years ago 
which has proved to be- very effective as a 
burglar alarm or booby trap trigger. 

All you need to construct the actual 
switch is a mousetrap, some aluminum 
foil, wire and a piece of black thread. The 
diagram explains the hook-up- Note that 
the aluminum foil is wrapped around one 
end of the trap 50 that when the thread is 
tugged, the trap closes and completes the 
circuit- 

1 recommend a black thread because it's 
impossible to see at night and almost as 
difficult to see during the day. 
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Another simple burglar alarm switch 
can be made from a common pill vial and a 
little salt water. 



■ 'Ukilv- ;,u \lV 


Dissolve as mucb table salt in water as 
will diwo]vo and set up the switch as in 
the diagram. When anyone knocks the vial 
over by togging the string, both screws 
will be [el the salt water and complete the 
circuit. Naturally, this won't work in 
freezing weather. 

D, Sources of Labware— Many devices 
in the PMJB, SURVIVOR etc. call for lab 
equipment. The price of guod labware is 
skyrocketing. 

Tve found that the better part of all 
labware can be made at home or else 
household substitutes such as blenders, 
mixers, glass ovenware, etc. can be found. 
For examples of the former, sec "Home" 
made Labware for the AmatuEr. Rut, as 
for the tatter, brand new mixers and 
blenders am very expensive. So. for 
these, just go to any Goodwill or Salvation 
Army store. They .stock old, but Still func- 
tioning kitchenware for very little. This is 
just the kind of stuff that the kitchen che- 
mist is looking for. 

E. More on the Flame Thrower l See 
page IS of the PMJB)-— Roden Lly, my 
flame thrower has begun to drip alcohol 
onto my hand whenever 1 squeeze the 
handle. This, I'm sure you'll agree, is 
highly undesirable seeing that a Home is 
only Inches away. 

The problem was that the nozzle that 
screwed onto the sprayer had somehow 
expanded and gotten too big for the 
sprayer threads. It might have been 
caused by the action of the alcohol on the 
plastic over a long peril id of time. Just in 
case, watch out for this. 

I solved the problem with silicone glue. 
First, unscrew the nOZzlc, tube and all, 


from the main portion Of the sprayer. 
Then, coat the part of the sprayer 
mechanism which comes in contact with 
the screw-on nozzle with silicone glue (try 
to avoid any excess. Use just enough to 
cover the threads and no morel* Im- 
mediately screw on the nozzle and adjust 
it so that It will spray a fine stream. Let 
everything stand a while to dry. The flame 
thrower will no longer leak. 

The only problem with this solution is 
that since the nozzle is now permanently 
attach Ed to the sprayer, you can’t unscrew 
it for storage. 



; 
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F. Producing Intense Cold—This is 
something that might come in handy to 
quick 'freeze things. It will produce a tem- 
perature of around minus 7S.5 degrees C. 
ior minus 110 degrees F.) using dry ice 
and acetone or methyl alcohol. See ,L Qn 
Finding Chemicals" fur the sources of 
these. 

About the dangers of dry ice; First of 
all, don’t store or use it in a. closed room 
because as it evaporates, the carbon diox- 
ide will re place all of the oxygen in the air 
and cause you to drop dead. Secondly, dry 
ice is Very Cold and wilE instantly freeze to 
the skin, creating blisters and burns. Sn, 
handle the dry ice with tongs or thick 
gloves. 

To gel the told Into a form that can be 
readily absorbed by something requires 
you to make a slush out of the methyl 
alcohol or acetone and the dry ice. Neither 
of these liquids will freeze at so low a tem- 
perature and will absorb the heat from 
anything that it comes in contact with. 

t irsl. break the dry ice; up into peach- 
pit sized chunks with a. hammer. To avoid 
flying pieces of dry ice which could be dis- 
astrous 4 if one got in your eye, Tor exam' 
pkj. cover the dry Ice with a dishtowel 
or something before you begin pounding. 
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Wear safety glasses and heavy gluves just 
in mac. Then, toss the pieces, a couple at a 
tiniPi into a half full container df methyl 
alcohol or acetone, At first,- the liquid will 
bubble violently. KeOp putting in chunks 
until you have a thick, slushy mixture of 
dry ice and liquid. It is now ready. 

For some interesting things to do, try 
immersing a flower in the slush for about a 
minute and then hit it on a table top. It 
will shatter as if it wer** made; nf glass. 
Next, try a hot dog or a piece of rubber 
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t u bang . 

This mixture can also be used as a cool- 
ant in soma reactions or it can be used to 
liquify certain gasses. A couple which will 
liquify at the temperatures we’re talking 
about are sulphur dioxide (B.F, -10 
degrees C.) and hydrogen sulphide (E.P. 
■60.2 degrees CX The diagram Illustrates 
a possible set-up t<i liquify these gasses. II 
you're really interested in this. Look up 
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some other possible gasses in THE 
CONDENSED CHEMICAL DICTION- 
ARY (See "Laboratory Safety" on page 
1030,1, 


ON FINDING CHEMICALS 

by Kevin Christupher 


A major problem facing anyone in 
terested in kitchen chemistry is where lo 
find chemicjls Lo work with. Often, the 
kitchen chemist lives in a small town or 
oul in the boondocks where commercial 
chemical companies are few to be found- 
Ur, he could Live in a big city but can't find 
a place which will sell to him. 

So. what op Lions are lefL Open lo him? 
He must either find a chemical company 
which will sell to him, find chemicals in the 
things readily available or forget about 
k itched e hrm i stry. 

PART f - FINDING A CHEMICAL 
COMPANY 

To those of you who live in a big city, 
you've got it pretty much made. In any 
large city, there is always at feast one 
company LhaL eaters to hobbyists, 
all hough most don't. 

To find the company, first call every 
place I is Led :iri Lhe yellow pages under 
"Chemicals.” Explain that you're a 
hobbyist who's just moved in from oul-of 
si ale and are looking for a place to boy 
chemicals and Fabware from. If you get 
a negative reply, always ask if they know 
of any place that does eater to hobbyists. 


This is where you'll get most of your 
good leads, Of course, always be polite, 
even if you do end up with a complete 
n o L h icig. 

Hy l he way, you'll almost always get a 
see re L ary or someone tike that who 
doesn't knew beans about Chemistry, so 
it's net likely that you'll he asked any 
questions. But. just in case, you should 
always have a believable back-up story 
ready, A good one is that you want to try 
out some processes that you found in an 
old formulary. This wilt set up a need for a 
wide variety of chemicals. If they gel 
more specific, jus L quote something "harm- 
less from GRANDDAD'S WONDERFUL 
LOOK OF' CHEMISTRY. Never, Ever just 
hang Lhe phone up in their faces! The very 
fact LhaL they're asking questions means 
thal they're considering your request. 
Hanging tip will completely ruin your 
chances and probably Lhe next guy’s as 
well. 

So, whs! if you call all of the chemical 
companies in Lhe phone book and still end 
up with nothing? What I did was to call 
'"Action LinE,”' This is a column in most 
big-city newspapers that helps people like 
us with such frustrating little problems. 


Write or phone the column and explain 
that you're a hobbyist who's just moved 
in. from out-of-state and would like Lo find 
a place that sells chemicals and labware to 
Individuals. They are usually very helpful 
and will answer in a few weeks. 

To l hose of you who don't live in 9 large 
oily, you’ve got two choices: you can 
either call Lhe chemical companies in a 
nearby large city (alLhough your phone 
bill will probably be murder] or you'll just 
have to depend On part 111 for your 
chemical needs- 

If y-OU need a cover story for any 
particular chemical, cheek out the "Dic- 
tionary of Old Fashioned Terms and 
Synonyms" In the front of GRANDDAD'S 
WONDERFUL BOOK OF CHEMISTRY, 
This will usually provide one. Or. look the 
chemical up eel THE CONDENSED 
CHEMICAL DICTIONARY {see 
“Laboratory Safety" on Fageiuauof THE 
SURVIVORf which lists most of the 
rummetn chomirals and their uses. 

This is all well and good, but what about 
idler l.hu crash" You're ant going Lo be 
able lo just walk into Fisher Scientific 
Company and order Up a pound of 
potassium chlorate, are you? 

After lhe crash, my suggestion would 
be go to any one of the chemical companies 
listed in the phone hook and just take 
whai you need. l!ul. r beware; do Lhis only 
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when you feel you ha ye enough manpow er 
Ln move about and defend yourself in a 
large city, Ef you don’t like the idea of 
going into a large city after the crash, try 
any small town high schools or 
u jsFversil Jes in your area. They both 
usually have a pretty good supply of 
chemicals on hand and E don't think 
anyone u Ise will ho L her to take them 
hefore you do, After all, what use are 
chemicals to anyone who doesn't know 
how to use them? 

\ don'l think you're going to want to go 
all the way hack to alchemy to get your 
chemicals afLer the crash. It's just too 
damned difficult and time 'Consuming The 
processes take forever, need constant 
attention and yield Impure chemicals to 
hoot. Also, the methods are downright 
gross l for example, grinding up red army 
ants, searching through piles of dung, etc-l 
so it’s best just to forget about alchemy, 

PART fl - LOCALLY AVAILABLE 

CHEMICALS 

FirsL of all. one thing,! want to stress is 
that you should always read the label of 
any product that you're planning to buy 
for chemical content tu make SUrC that the 
product is. in fact, that chemical-* If ynu 
buy something and it turns out to be 
something Other than what you wanted, 
dufl’l come crying to me. It's your own 
faull. 

F’irst. i will give the chemical name of the 
material I’m talking about- Then, Ef that 
name doesn't appear in GRANDDAD'S 
WONDERFUL HOOK OF CHEMISTRY 
("The Dictionary of Old-Fashioned Terms 
and Sy nony ms” wh ich begi n s on Page 2] , I 
will put a name in parentheses that does 
appear- If 1 ran find a second name for the 
chemical, I’ll put that in too. If 1 can’t find 
either. I'll put "No GWBC Reference' 1 ), 

All of |he chemicals listed below are 
ones that E have actually seen or bought, 
There are without a doubt more that, I 
haven't seen- If you know of a source of a 
particular chemical, write into the letter 
column of THE SURVIVOR and let others 
know about it. If everybody does this, we 
should gel almost all of them. 

By the way, in this section, "GWBC" 
means the enlarged edition of GRAND- 
DAD’S WONDERFUL BOOK OF 
CHEMISTRY. 

Acetic Acid - White vinegar is a 5 
percent acetic acid solution- Re sure to get 
white vinegar because the colored kind 
contains impurities. To make con- 
centrated acetic acid from vinegar, see 
num ber I389t5 i n GW BC ( page 449 }. 

Acetone iNo GWBC Reference) - I've 
Found this in the drug store. Try there and 
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if you don't have any luck, try auto parts 
and paint stores because acetone is used 
as a paint solvent. 

There are a lot of aluminum sources 
around the house Eh the form of aluminum 
foil, aluminum soda and beer cans, etc. but 
there is a problem in that tins kind of 
aluminum is not pure: It's built on some 
kind oF fibreous base. To see this for 
yourself, simply melt a hole in an 
aluminum soda can with a propane torch, 
There will be a thin web of material that 
will not melt- This is what I'm talking 
abouL. 

Something Lhat might work is to cut up 
a couple of aluminum soda cans and put 
them into a pipe crucible (see "Lab 
Equipment for the AmatureVol, 3,. 1036), 
Then smelt the aluminum from the base in 
a cnffue can blast furnace and pour it off. If 
you want powdered aluminum, see GWBC 
I specifically "'Granulation" on page 325 and 
"Powdering by Gran u lat ion" NO * *5 J - 

Ascorbic Acid (No GWBC Reference) 
This is commonly called vitamin C and can 
bo gotten at any health food store. Note: 
This stuff is easily destroyed by Heat and 
age. Follow the storage directions on the 
bottle religiously. 

Aspirin (No GWBC Reference! 
Obviously gel at at any -drug store, but bliy 
the non-brand name kind and don't buy 
any that's buffered. That means the 
aspirin contains chemicals to help keep 
stomach acid down. 

Ammonium Hydroxide l Ammonia, 
Solution of) ■ This is jus! common, 
household ammonia, but buy the clear 
kind as opposed to the sudsy kind. 

Ammonium Sulphate f Ammonia, 
Sulphate of) - This is j garden chemical 
and it’s bought in five- pound hags at any 
garden itorO, 

Boric Acid ( Bo raci c A ci d ) This is 
gotten at any drug store. It '5 used as an 
eyewash. 

Butane {No GWBC Reference) - This is 
gotten from either a disposable butane 
lighter or from butane lighter refill 
cartrides. 

Calcium Carbide {No GWBC Re- 
ference) ■ This is gotten at some sporting 
goods or hardware stores whe™ it is used 
to fill carbide lamps. 

Calcium Carbonate - It used to be that 
common blackboard chalk was always 
made up of calcium carlton ato, but not any 
more (although some Still is). The best 
bets for calcium carbonate are marble, 
whiling and clamor oyster shells. 

Calcium Hydroxide - This is gotten aL 
any garden supply store where it’s sold to 
make soil alkaline. It can also he found at a 
building supply, hardware or landscaping 
store. 
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Calcium Hypochlorite - This ean be 
gotten from a swimming pool store, It’s 
used as a swimming pool chlorinator (HTH 
is a brand name}. Il also makes up a coUple 
of non- brand eu me long-term toilet bowl 
cleaners. 

Calcium Phosphate - Rones or bonemeal 
contain about 50 percent calcium 
phosphate (bonemeal is a fertilizer gotten 
from any garden store). To increase the 
percentage of calcium phosphate, put the 
bone meal or broken bone bits into a pipe 
crucible and beat a coffee-can furnace for 
about an hour at full heat. This will drive 
off the more volatile portions and leave 
purified, though riot absolutely pure, 
calcium phosphate. 

Calcium Sulphate - Poster of Paris, 
gotten at any hardware or artist's Supply 
store, is almost pure calcium sulphate, 

Carbon {No GWBC Reference) • You can 
buy charcoal briquettes at any grocery 
store during the summer months. Rut, if 
you need powdered carbon, and you 
usually do. here are some pretty easy 
ways to powder rharcoal briquettes: 

You can buy an old blender from any 
Goodwill or Salvation Army store. To££ a 
couple of briquettes in after you've 
reduced them to the size of peach pits with 
a hammer. Don't use your household 
blender to make powdered charcoal 
because, sooner Or later, you'll break a 
blade and ruin it. 

A good, non-mechanical way of 
powdering charcoal 15 to tie a few 
nrtquettfes loosely up in a piece <jf tough 
cloth. Then, place a couple of sheets ef 
newspaper on a concrete floor and begin 
to pound the charcoal, St Ml in the cloth 
bag. with a hammer. Very fine carcoal 
powder will si Ft through the doth and 
collect on the newspaper. It should he 
collected every now and then and stored. 

K Urt’s article on makin g gunpowder 
{page 51 of THE SURVIVOR) has some 
excellent method's of powdering carhon. 

You can sometimes huy ready made 
powdered graphite (the same tiling as 
powdered carbon for our intents and 
purposes) at a feed store or farmer's 
exchange. Farmers mix it with their Seeds 
□ s a lubricant when they’re using a 
mechanical seeder. 

Carbon Dioxide (Carbonic Acid Gas) 
This gas can be got fen in the form □[ dry 
ice li t most beverage planes. Look in the 
yellow pages under " Ice." Or, you can try 
a welding supply company which usually 
stocks several types of compressed 
gasses. 

Carbon Tetrachloride (No GWBC 
Reference) - This is more of an '"isn't ,L than 
an "is." Carbon tet was taken off the 
market a while ago because they Lhink il 
causes cancer. AbouL the only places that 
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still sell it are chemical supply houses- If 
you need it fur a solvent and noL for it’s 
chemical jwopertiES, then lent under 
"1.1,1-Trichlorocthane" later on in this 
article, 

Cellulose (No GWBC Reference) - 
Cellulose is found in both cotton a ml wood, 
so either an old cotton T-shirt or sawdust 
will serve very well as ccIMose, But, for 
the purest kind,, go to a drug store and buy 
some sterile cotton, which is used for 
dressing wo-imtfs and Is sold by the pound. 

Citric Acid - This can usually be found in 
any health- fond or drug Store- 

Copper This is gotten from copper 
wire or pennies. If you want copper 
filings* just open up an appliance cord and 
cut the little wires inside into small pieces- 

Cupric Sulphate i Sulphate of Copper) - 
This can be found at any drug store. It's 
used as a germicide. It's also to be found in 
hardware stores as a fungicide, in- 
secticide, or a root destroyer. 

p-Dkhlcrobimzene or para-Dichloro- 
benzene (No Reference) this is one of the 
two main chemicals that moth balls are 
usually made of. The other is Napthalene 
(q Vj. 

Diethyl Ether (Ethyl. Oxide ofl - When 
someone says just “elber'\ this is the 
chemical they mean. A very impure form 
of ether (and therefore not for use on 
humans) is found in spray-type car 
Starting fluids; "WeStley’s Instant Start'’ 
being a brand hlLtne 

Ethyl Acetati; (Ethyl, Acetate of] • 
Some fingernail polish removers are 
nothing but pure ethyl acetate. 

Ethyl Acetate I Alcohol! - Almost pure* 
195 proof ethyl alcohol ran sometimes be 
gotten at a liquor store, If they don't have 
that, either buy a bottle of vodka, make 
your own or distill off the alcohol from 
cheap wine as on page 45 of THE 
SURVIVOR. 

Of course, you can always look for 
denatured alcohol at any hardware or 
paint, store. 

Ethylene Clyrul iNoGWBC RefErence)- 
Mosi brands of anti-freeies are nothing 
buL ethylene glycol and Uttlo coloring. But 
wairh out because some brands are 
methyl alcohol. 

Ferrous Sulphate This is sold at any 
gardening store under the name "Cop- 
peras" 1 as a feed and additive and 
fertilizer.. 

Formaldehyde l Forma | in I ■ Drug Stores 
slock this as an antiseptic. 

Glucose i. No GWRC Reference l - This is 
another name for corn symp or corn sugar. 
Try a large supermarket. 

Glycerine (Glycerol! Glycerine is sold 

at any drug Store as a skin softener. 

Hydrochloric Acid (Muriatic Acid) - This 
is found al most hardware and swimming 
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pool stores. It is used for cleaning 
concrete, bricks and killing algae in 
swimming pools. 

Hydro-gen Peroxide ■ A 3 percent 
solution is available from any drug store. 

Iodine - You might ihmk that you can 
get pare iodine as the stuff you put on cuts 
and scrapes, but this is only a weak 
solution of iodine in alcohol. Pure iodine is 
actually a grey slightly metallic solid. 

Iron - Iron is ah around as nails, stool 
wool, etc. If you want iron filings, try 
cutting steel wool into tiny pieces with a 
pair of scissors. 

Isopropyl Alcohol (Mo GWBC 
Reference) - Any drug store sells a 70 
percent solut ion of t his st uf f in wa ter . 

Lead Lead is sold in sport man’s shops 
for making bullets and lead sinkers. It s 
also sold; in hardware stores as a plumbing 
supply. 

Linseed Oil - While not really a 
chemical, linseed oil is called for every 
now and then In GWRC- It can be gotten 
at any paint or hardware slore. 

MagncsLum Hydroxide (Milk of Mag- 
nesia) - Milk of magnesia is just a 
suspension of magnesium hydroxide in 
water with a little gum added to keep the 
stuff in suspension. You can get milk of 
magnesia at any drug store or super- 
market. 

Magnesium Sulphate (Sulphate of 
Magnesia) - Epsom salts art- magnesium 
sulphate and epsom salts can be found at 
any supermarket or drug store, 

Manganese Dioxide If you open, up a 
dry cell (not the alkaline kind* just atl 
ordinary flashlight battery), youll noiLce a 
lot of black, icky stuff between the carbon 
rod and. the outer zinc case (more on zinc 
later). This is mostly manganese dioxide. 

To purify it. break open three D-size 
flashlight batteries and collect the black* 
pasty stuff described above. Put this in 3 
pint jar and fill It with warm water 
j distilled, if possible), Ktowly stir the jar 
for two or three minutes, let the 
suspension settle it'll take about half an 
hour) and then pour off the water, taking 
enr** not to disturb the black precipitate at 
the bottom. Repeat this washing once 
more* then take ihe purified manganese 
dioxide out of the jar and put it on a paper 
towel to dry. 

Mercury (Quicksilver) - You can get 
mercury from old thermometers and 
mercury switches. 

Methyl Alcohol (Methanol) - Some drug 
stores sell chemically pure methyl aleoliol. 
Also, some anti-freezes are methyl 
alcohol. 

M apt ha (No GWRC Reference I ■ This is 
a class of some couple thousand compound 
that someone decided to name "naptha" 
It's not generally used as a chemical, but 
as a so I v on I . Anyway, lighter fluid is 
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naptha and so is rubber cement thinner 
along with about a hundred other 
solvents. 

NapthalEnn (No GWRC Reference) - 
This is the other common chemical that 
moth balls arc made of. Head the box to be 
sure of what youYe buying* 

Nitric Acid - This much sought-after 
chemical is sometimes used to clean coins 
and antiques* SO you might Find it in either 
a coin or antique shop. 

Mitromethane (Mo QWBC Reference) ■ 
NitromethanE mixed with methyl alcohol 
makes up the fuel ussd in model race cars 
and model airplanes. Methyl alcohol buils 
at G7 degrees C- while nilromethane boils 
at Id! degrees C- so you. should be able to 
boil of( the alcohol as follows; 

This must be done outside. Simply pour 
the model airplane or race car fuel in a 
glass pot along with a centigrade thermo- 
meter and hoj). As long as the thermo- 
meter reads 70 degrees c, or so, the 
alcohol is boiLing off. When the 
temperature begins to rise, remove the 
pan from the heat - It now contains almost 
pure nil romethanc. Warning; Both 
nitromethane and methyl alcohol are very 
flammable. See "Laboratory Safety" on 
page 39? For information on heating 
flammable chemicals. 

Nitrous Oxide (Laughing Gas) - Nitrous 
oxide can sometimes be found at a welding 
supply company although I don't know 
what welders would do with it and they’re 
iikely to ask questions. 

Nitrous oxide is also the propellant in 
Readi-whip and some other pressurized 
whipped creams* 

Oxalic Acid - This is sold at drugstores 
as a stain remover- 

Potassium Chlorate (Chlorate of 
potassa) This is gotten from matches 

Potassium Chloride (Chloride of 
Potassium) - This is a common garden 
chemical and can he Found at any garden 
store or farmer’s exchange. 

Potassium Nitrate (Niirate of Fotassal - 
You can get potassium niirate from a 
drugstore for "meat curing*” from a 
garden siort as ''fertilizer” or "Stump 
Remover" and from soil as on page 20 * of 

VOLUME X- 

Potassium Permanganate (Pertnan- 
ganatE of Folassfl) - I’ve seen this in drug 
stores where It's sold as a disinfectant and 
also in fish stores where it's used to cure 
fish diseases. 

Propane (No GWBC Reference) - The 
refill cylinders for propane torches are an 
excellent source of propane. The diagram 
shows how to attach a hose to the propane 
tank, ill lustration L.L 

Silicon Dioxide (Silicious Sand) - Clean, 
white beach sand Es almost pure silicon 
dioxide. So is window glass- 
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Silver - If you need silver, ypuTI have to 
melt down the family jewelry. Coins 
minted he fore iy+i-t ul.su had a tot of silver 
in them, hut they're as rare as hen's teeth 
nowadays. 

Sodium Bicarbonate - This Is bought at 
any supermarket as baking soda. 

Sorttum Bisulphate - This is also railed 
"soda acid sulphate 1 ' and several toilet 
bowl cleaners contain this as their main 
ingredient. Sani-Flush is an example. 
Sodium Bi sulphate is also found in pool 
stores where it’s sold to acidify swimming 
pools. 

Sodium Carbonate - This is also from 
your local swimming pool store. Sodium 
Carbonate l 5 ? sold to make pools more 
alkaline. It’s also sold in supermarkets as 
"Washing Soda. 1 ' 

Sodium Chlorate (Chlorate of Soda) 
This is made from solidox as in "Sodium 
Chlorate from Solidox'' on page S8+ of 
THE SURVIVOR. 

Sodium Chloride - This common table 
salt and can be found in any supermarket. 

Sodium Hydro-st ids - This is common lye 
and it can also be found in any super- 
market. 

Sodium Hypochlorite (Ho GWBC 
Reference} - Liquid chlorine bleach is a 
5- £5 percent solution of sodium hypo- 
chlorite. Pool bleach is even stonger at 10 
percent. 

To get the stuff out of solution, you have 
lo evaporate all of the water off. Don’t get 
the bright idea of boiling the water away 
because sodium hypochlorite is de- 
composed by that much heat- Evaporate 
in a plastic dishpan, etc,, also, add a Little 
lye before you evaporate the solution. this 
will help to stabilize the solid sodium 
hypochlorite. 

Sodium Nitrate ■ This is sold at most- 
garden storesas a fertiliser, 

Sucrose (No GWBC Reference! - thm is 
just common table sugar and you can find 
in at any Supermarket. 

Sulphur - Garden sulphur is fairly pure 
and I've seen it at Sears and several 
garden stores. You can get very pure 
f-ulphur at any drug store where it’s sold 
as a laxative. 

Sulphuric Arid - Battery acid is a very 
pure, but dilute solution of sulphuric acid. 
To concentrate it, pOLir some into an 
enameled or glass pot and boil until dense, 
white fumes appear (Don't breathe 
themt). The heavy, oily-looking liquid left 
in the pan is concentrated sulphuric acid. 

1.1,1-Trichlorae thane (No GWRC 
Reference} - Since carbon tetrachloride 
has been taken off the market, some 
enterprising young fellow ts marketing 
this chemical as "Replacement Carbon 
Tetrachloride,’' You should be able to find 
it in any large hardware or paint store, 

Urea- This Chemical is made from 


urinE.To extract it, see page ^[5^ number 
4323 of G WHO. 

An easier method of extracting the Urea 
is Lij boil the urine until it’s almost, repeat 
almost, dry- The solid left in the pan is a 
mixture of urea and salt. Anyway, lay it 
on a paper towel to dry- 

When the solid is dry, place it in a glass 
with about a Clip of alcohol and mix it Lip. 
The alcohol will dissolve the urea and 
leave the salt behind. To retrieve the 
urea, just distill off the alcohol. 


to watch for, etc. so you don't need to 
worry too much about finding out the 
storage characteristics of specific 
chemicals, 

A good chemical storage set-up should 
he away from everything (foe obvious 
reasons) and should be at T2 degrees F, 
or thereabouts. There should be good 
ventilation and the chemicals should first 
be arranged by types, then shelved 


alpha helically. In other words, put ail the 
a source: or uptake 



iwjta n e light eh hefill 
GAitrniDQE 


PEvNKV 


l* 


PLASTIC MtUAKttfMKOSE 
SUPPED OVES THEWCTHRft 
ADAPTER AND GLUED IK PLACE 


? 



LIGHTER, ADAPTED 


Wax (No GWBC Reference) - Paraffine 
wax la sold at most supermarkets for 
canning purposes. It's also sold in larger 
quantities at hobby shops for candle 
making. 

Zinc - Remember a while ago when I 
said "more -on sine laterT 1 We]], this, is 
later. 

When you were ripping apart that dry 
cell to get at the manganese dioxide, you 
probable didn’t pay any attention to the 
metal case that the black stuff was 
contained in. Well, that case is made of 
zinc. 


oxidizers in one section as far away as 
possible from anything they might react 
with, put all the solvents in another 
group, and so on. Then, arrange the 
members of Each group alphabetically. 

Of course, all containers should bp 
labelled plainly and: permanently and 
after using a chemical (especially a 
liquid), make sure that the outside of the 
bottle is free from any residual material. 
Also, make sure that aLL of the chemicals 

GETTING TEIE FPOPAME FROM A 
PROPANE TORCH 


It’s going to be covered with battery 
paste when you finally succeed in tearing 
it away from the battery, so clean the 
zinc by holding a piece of it in a pair of 
pliers and taking a fine wire wheel to it. 
The thing labelled "LIGHTER 
ADAPTER" is the thing that comes with 
most butane refill cartridges, It’s a plastic 
thing that allows the refill cartridge to be 
used with Several, different brands of 
lighters. The penny is drilled so that it 
will slide Over the tong nozzle but not 
over the ridge at the end. To release the 
butane, just pull On the penny. 

PART 111 -THE CARE AND 

TREATMENT OF CHEMICALS 

Bo, let's assume that you've found a 
company and are now ready to begin 
stockpiling. 

First of all. most chemicals gotten 
from a chemical house are plainly marked 
as to storage conditions, shelf life, things 



you're planning to use in a reaction don't 
react With their reaction vessels (For 
example, don't use hydrofluoric arid with 
glass, nitric acid with copper, etc.) You 
should also try to avoid storing chemicals 
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too far above eye level and. of c 0 ursE < 
there should be no smoking in either your 
storage area or the fab itself. 

Try to make as much an effort as 
possible Hot to store chemicals in your 
Actual fab area. In case of a lire in your 
lab, all of those chemfaafa adding to it 
could mean the difference between living 
and dying. 1 know it seems like you'll be 
forever running back and forth fetching 


chemicals, but it's not that bad really. 

Always remember that fab chemicals 
arE not household food products. By this I 
mean that If you originally buy a Imx of 
baking soda and put it in your I Ah as 
sodium bicarbonate,, it Is m> lunger baking 
soda and should not be treated as such. 
This does two good things: ft prevents 
you from accidentally sprinkling sodium 
cyanide on yOur egg salad sandwich 


Instead of the sodium chloride you 
thought tt was. It also prevents you front 
using chemical company products as 
household food products. At first 
thought, this may not Stem like too much 
of a sin but, while chemically pure sodium 
chloride may be 399 parts an a thousand 
I j u re. 1 ., what fa i h 3 1 other part? It could be 
arsenic trichloride for all you know. In 
short, don't eat your chemicals. 
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Low-Cost 

CRUCIBLES 

for melting cast iron, brass, bronze, 
copper, aluminum, and other metals 


aluminum, and the like. 6ut not steel 
and Other very high temperature aEloyn 
or gLass. The lire elfty can be bought, 
for a few ccuta a pound at brickyards 
or furnace shops. To Avoid exceselve 
shrinkage, it is necCiiaftry to dilute the 
clay with broken lire brick, pounded up 
with a hftminor ao that it Will pftftfl 
through a piece of line window screen. 
Mhc 1 Eh. of dry fin; Clay thoroughly 
with I]4 lb. of the fire brick and add 
water very slowly until the mixture is 
barely moist and crumbly, like fresh 
bread. If more water that! this Is used, 
the crucible will stick to the mold. 

The mixture Ja Inserted a little at a 
time Into the hole at the top of the 
outer moid. and rammed down thor- 
oughly all around the Inner mold With 
ftri old t^lf-round file. When the mold 
is (Hied nearly to the top, Insert the steel 
compression 

plug and drive it in with a heavy ham- 
mer until flush with the top of the outer 
mold. Then turn the mold upside down, 
remove the filler ring, and hammer In 
the interior mold until its bast is flush 
wLth the end of tho outer mold, This 
brings the clay at both ends to about 
cq,ual density. 

The inner mold fflUBt he removed first. 


A f*w m*to! moldi ond cruei bls-i rnnd* in. tki-M. Th fl mil ad fir# <Eny arid 
fire brick ore romms-d hsetily in+O ill* maid. Ihfcfl dried, GUO Dot^d 


By LEO G. HALL 

(Popular Science 1938 ] 

S INCE even the best crucibles do 
not outlast many heats, the home 
■ found rymufl. or fumEiCC experi- 
menter will flnd it profitable to 


four piece? HE Shown In the drawing 
holow. The outer mold and the com- 
pression plug should preferably he made 
of east Iron or Steel. The cone mold can 
be made of softer metal or even wood. 

Fire-clay crucibles arc satisfactory 
for meltLng brats, bronze, copper, CASt 
iron, type metal, white mftlftl, babbitt. 


To do this, clamp the mold. With cru- 
cible inside, In a pipe vise, Lnaert small 
bolts or pins Into the holes in the base 
of the Lnner mold, grip them with a 
wrench, and twist, When the Inner 
mold has been removed, the outer mold. 
IS stood Ob end and the compression 
plug gently tapped with ft hammer to 
loosen the crucible. Dry the crucible 
for twenty-four hours on top of the 
house furnace or for ft few hours tn a 


make his own. 

One method requires a mold, made in 


• COM Pa FSSlOH''. 
: Ptuh 


Th» foirf psp+i of 
a mold fhavn 
In iV«kh Qi Iflfl- 
Mdi fill nr flag 


baking oven, 

T HE crucible should nest he baked 
to about l.BGO degrees R This may 
be done in an electric furnace or lb ft 
gas or 
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gasoline bleat flimice, Bring- the tem- 
perature up vary ■lowly and be sure 
that. the crucible la heated uniformly oh 
all aide*, Ttoe writer frequently bakes 
crucibles Up to temperaturt h then — and 
not before — adds the metata. 


ANTI-ABORTIONISTS— RIGHT TO LIFERS 
OR GUARANTORS OF DEATH 

by KurtSaxsn 


Pressure-molded, crucibles are always 
more or less porous. If a denser eur/aco 
Lb desired, pure fire clay mixed to a 
cream with water may be palQted on 
the surface and the crucible rebuked. 
Another method is to dip the cnidiblfcB 
In a Strong, boiling aolutlon of aluminum 
sulphate or epnom salt after being 
baked, then slowly dry and slowly re- 
hake them. This may be repealed as 
many times as desired. Good ventila- 
tion must be provided If this process Is 
used because Of acid fumes. 

When molting metata La & gas- or oil- 
fired furnace, a porous crucible is apt 
to result in the formation of a good 


deal of dross, as the furnace gases pene- 
trate the crucible wall and attack tbe 



Ital. porosity dOO* 
jigninr;. however, bn the 
ee. To" reduce dross formation, cru- 
ile covers Should be used. They may 
made of the same materia] ftfl the 
aclbia and hy the aame jjener&l 


methods. 


A NOTHER method of making: the 
k crucibles la to cast them. This 
gives a much denser product, but more 
Still Lb required- Only a alngte outer 
mold of plaster of Parts or Portland 
cement is needed. If made Of plaster of 
FaftBi it is welt to dissolve a little alum 
or bom* in tha water so thfc plaster Will 
not set too quickly. The plaster (or 
Portland cement) Is then poured slowly 
into the water, which Is stirred oputinu- 
ously until the mixture reaches a 
creamy couaditeocy. Stir until all 
lun&w disappear Slid all air bubbLes are 
wonted Mlt, To Insure this. It La well 
to strain the ml it tune through a piece of 
window screen before It la used. 

Four the mixture Into a p&noue con- 


The abortion issue is no big deal as far as overall survival is concerned. 
However, Anti -abortionists are In a futile crusade which places an undue 
emphasis on bringing more people into an already over-crowded world. 
Furthermore, their misplaced idealism can only make matters worse lor 
mothers who want to limit the size of their families and causes additional 
privation to our poorest classes. 

The Catholic Church has always fought birth-control and is in ihe forefront 
of the bailie again si abortion. Their reasons are tradliional and they are stuck 
with them. But for non-Catholics to become militant in such a cause is (usl 
smellier example oft he irral tonality pervading our culture. 

The most worrisome pari of this issue, to me, Is that our Conservative 
element has been sucked into lh is silliness. The Conservative is traditionally 
again SI welfarism and all influences toward a greater number of parasites in 
our society. Yet , more Conservatives are joining the ranks of the Anti-abortion 
fanatics. 

This contuses me and I have asked many of my Conservative friends how 
this insanity crept into the High! -wing movement; If such a movement really 
exists anymore. None could tell me how the Issue got started in their ranks. ft 
3 eems, however, that the religious elements borrowed the is sue from Ihe 
Catholics and sold H to the predominantly racist Conservatives, somehow in 
the belief (hai abortion was decimating the ranks of the white population, 
which they believe Is being out'bred by mlnoritias- 

Conservatives seam Id envision happy, healthy, white children, playing 
peacefully In good homes except for vain white women who want to retain their 
figures or want to work, rather than take care of children. There are such, of 
course, but the fact Is, the average abortee Is Indeed saved from e miserable* 
precarious ex i stance, neglected, abused and often brutalized by unwilling, 
poverty-stricken, ignorant parents. Most women wanting abortions are unwed, 
poor , d rug ad d i ct s an d / o r no n-white . 

Former Los Angeles Felice Chief Ed Davis, running for the governorship of 
California, was quoted as saying that he was against state-funded abortions 
because they were racist. He contended that most abort ees are blacks or 
Latinos. I disagree with hts stand against stale-funded abortions, but he's in a 
position to know the statistics. While Conservatives should consider this 
before campaigning against state-funded abortions. 

Of course, the non- Conservative Anti-abortionists are against all abortions 
but their main Ihrust Is against slate-funding of such. An abortion costs the 
slate about $1 50-00. Statistics show, however, that if the abortion is slopped, 
the taxpayer will pay many thousands of dollars rearing the unwanted child. 
Also, the environment such unwanted children are reared in will put a large 
proportion ot them into the streets as murderous delinquent, leading to great 
property damage, loss of valuable lives through murder, leading to long and 
expensive prison terms. 

Whether eiato-lunded or paid for by the mother,, abortion is usually a 
kindness and no loss to society or the race. Regardless of the pregnant 
woman's reason for not wanting the child , the lact is that an unwanted child Is 
an automatically damaged child. Evan in middle-class environments, the 
unwanted child is emotionally abused and deprived of the love and attention a 
child must have to develop into a normal, outgoing, productive member of 
society. The fact that white, middle-class delinquents are just as vicious and 
destructive as ghetto delinquents cannot be denied. They were unwanted 
before birth and ought to have been aborted. (See pages ga and 34 ol Volume 

Ant I -abortionists shrug all such arguments aside with the reply that abortion 
is the murder of a human being. 
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Tho e#urnbt^ mlrfiJF* ii 

tha (nrji d wilh fl diicordad holf-fSUnd flip 


laJntr such (13 ft CArdtrearf box. A 
mttflJ eo&laifiicr WEI1 not do. A very 
Smooth metal or wwhJed pattern Eunoed 
to the shape of tie outside Of the cru- 
cible i a now dipped Id the desired depth 
into the mixture Uhd clamped aecurety. 
The pattern should be turned About unc 
Unth larger than the finished size of the 
crucible. If a wood pattern is used, It 
must be soaked for several hours in 
water before use. 

After the maid baa set but before It 
Ei dry, the pattern its Withdrawn, The 
mold ghoutd he siit aside to harden a 
few days before use 
The Are brick must be screened finer 
than for the pressure-molded article. 
A screen of £0 Or £0 meahes to the inch 
is about right. About 1 lb. ground Are 
briek and 2 lb. fire clay are stirred Into 
water until a creamy consistency ts 
reached, using the same precautions re- 
quired far mixing plaster. Better re- 
sults will be obtained if the wetted clay 
(or slip) is left to stand a few dayB be- 
fore being used, then stirred up agAln. 

E NOUGH of the Slip Is poured into tha 
dry mold to fill the latter. As the 
plaster absorbs water from the clay,, a 
layer of stiff clay is deputed oa the 
surface of the mold. When this layer 
has reached about 3/16 or ft in, lb 
depth, the remaining clay slip is poured 
ou| h uud the mold with the layer of 
adhering clay is set aalde to dry. As 
the clay driest it shrinks and break* 
away from the mold in the form of a 
solid cup, which can be removed, Irreg- 
ularities in the inside surface may be 
smoothed off with a suitahlG tool or 
sandpaper after the crucible is partly 
dry, but. before it is baked. 

A little glucose obtained from a 
can y manufacturer, If dissolved tn the 
water, wilt make clays more Sticky and 
improve results with some Of the poorer 
clays. 

The crucible, once it has come Iooee 
from the mold, will continue to shrink. 
The more slowly it is dried and baked, 
the stronger and denser it will be. It 


Exodus 21:22-23 says: 

22 If men strive, and hurt a woman with child, so that her fruit depart Ircm 
her, and yet no mischief follow: he shell be surely punished, according as the 
woman's husband will lay upon him; and he shall pay as the judges determine. 

23 And if any mischief follow, then thou shall give life for life, , . , r 

in short, if a man causes a woman to miscarry and lose her child, he is simply 
fined. If “mischief follows, which could only mean the death of the woman, 
he dies. 

So the writer of Exodus obviously didn't consider the unborn fetus to be a 
living being with a soul, regardless of its potential. Otherwise, the man cans- 
ing the miscarriage would have forfeited his life, ff the Stole was inspired by 
the Creator, then the Creator doesn't consider the unborn an entity but only 
a potential shell or vehicle for an entity . 

My editorial on page M. Vo. t„ of THE SURVIVOR showing diagrams from 
Psychology Today proves a child is not human before its brain cells are pro- 
perty Jinked up. Before then, humanity, the level of consciousness and 
awareness which differenliatas us from the lower animals is impossible. 

Sc neither the Bible nor science supports the idea that the unborn are 
“human,” despile I heir potential. Soto force an ignorant, impoverished and 
usually defective woman to complete an unwarned pregancy is not only cruel 
and inhumane, but an injury to the species. 

Then there is the question, “What to a human being?" A homo sapien, In my 
opinion, is only human after the brain has developed to Ihe point where he Jsa 
potentially functional homo sapien. Unwanted children seldom develop 
qualities which differentiate them from the lower animats. 

In the philosophical sense, I can see no rational objection to abortion. If you 
are an Athiest, you can but see a fetus as a potential biological machine. Its 
abortion would only be the same as taking an uneconomical car off the 
assamhly line and Junking It, 

II you are a Rein carnation tot, as I am, you believe that the unit of conctous 
energ y i n t h e aborted f et us w 1 1 1 sim ply efrifft aroun d. until It finds another female 
who has conceived, and hopefully, a female bettor qualified to be a good 
mother- 

Modem Christians teach that when a baby dies it automatically goes to 
Heaven. Logic shows that the unwanted child has so little chance for a good 
Christian upbringing that Us abortion would guarantee Paradise whereas Its 
birth Into an environment of chaos and hatred would practically guarantee Its 
ending up in Hell.. 

An element in the Anti-abortion mentality seems to be e haired of women, 
even by other women. An unwed mother must pay for her mistake. A vain 
woman deserves to lose her figure. A career woman should not escape the 
drudgery of ihe sanctimonious brood sow. For after all, was not woman 
decreed by her creator to be an Incubator? These altitudes are hypocritical and 
Ihe expressed concern for the unwanted child Is just crocodile tears. 

Abortion finally became legalized mainly because, throughout the ages, 
women who wanted to terminate their pregnancies have resorted to drastic and 
often fatal methods of abortion. 

I quote from PRACTICAL BIRTH CONTROL METHODS, by Norman E. 
Hines, Ph.P 1936, (page 151} H Yel our savage ancestors, the anthropologists 
tell us, regularly aborted themselves. So did the ancient Egyptians, Hebrews,, 
Greeks, Romans, the early Christians, the early Chinese, and others from that 
day to this. That Is what makes the social and legal control of abortion so 
difficult — the fact that it is an entrenched habit centuries old. The first known 
medical recipe for abortion still extant in writing dates from 2737-269G B.C. In 
China, more than forty-six centuries ago. If it is that old in wrlling, how oltf Is 
Ihe practice? 

"Savages Jumped on the abdomen of pregnant women Or strung them up to a 
■tree by a band about the waist. They used sticks as uterine probes but more 
of I an relied on magic, even as their contemporary descendants do. Naturally 
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Ebould be held at baking temperature 
for a couple cf hours before auv metal 
is put in It; and preferably should not 
be used for melting until It baa been 
Blowly cooled to room temperature after 
the baking hea.L 

4 Three or four crucibles can easily be 
cast from one mold before it baa to be 
eet wsicSe to dry, but the canting opera- 
tion takes longer for each succeeding 
crucible, as the mold becomes wetter. 
The mold should preferably be dried 
at roam temperature, not heated, otber- 
v.'Lee water is absorbed from the clay 
too rapidly. 

Needless to say, one or both of the 
processes described can be used for 
making muffles. Lubes, cupels, and many 
other useful clay articles, an well as 
crucible*, &y splitting the cuter mold 
into two or three parts, the necessity for 
a taper is eliminated, and more com- 
plicated (shapes can be molded. 



CHEMICALS FORM QUEER 
UNDERWATER. GARDEN 

Popular Science 1933 


AMOXG the many attractive things ihat 
can be made by Ihe amateur chemist, 
(he chemical garden, is one of the moil 
unusual. It e,1El be '’grown" in a bottle, 
vial. glass vaic, hsl] bowl, or oiher trans- 
parent receptacle When r he proper chem- 
ical is introduced into the liquid, u small 
Irpclet will shoot up, 

Fill i he glass receptacle ^ aboui. throe 
iourtlis full of i misiure oi one part qF 
water glass (silicate of sotU solution) to 
three purls of waLcr, thus making n twenty- 
five percent solution. Now drop a small 
crystal oi IHI c of the roliowins sails in the 
liquid : blue vitriol (copper sulphate) for 
blue trees; potassium dichroma tc or, as 



Siring* irerlahr 
fc-rma arc "KroWn' 11 
dropping Gor- 
din s-Mlta Into a. 
Ih-ir leluitan of 
3 0-d Sum 6b Lie ate 


an alternative, chloride of irun, for orange 
trees; potassium permanganate for pur- 
ple; nickel sulphate For green; and Lead 
acetate or silver nitrate lor white. These 
sails are usually found in the amateur's 
outfit, and they are ■easily obtained at a 


the risks were great. ihe fatalities high. Bui that has never been a deterrent. 
The will lo control fertility has been too persist ent.” 

Increasingly, back-alley abortion mills sprang up, killing thousands of 
impoverished woman.. Wealthy women have nearly always had access to 
doctors who would give illegal abortions for high fees. If they couidn'i find 
such a doctor here,, they would go to certain European countries where 
abortions were legal. 

If state funded abortions stop altogether, |he back-alley abortion mills wilt 
go back Into business. It should also be apparent to any Anti-abortionist that 
since abortion hers has been Eegaf for years, hundreds of thousands of 
hospital workers have been trained to assisl in legal and safe abortions. So 
abortions, although unrecorded, would become even more common, since (he 
pregnant woman would receive no counseling against the abortion, as she is 
now by many doctors who perform abortions reluctantly- 

My strongest gripe against religious Anti-abort ion Ists Is their making ihe 
issue a moral one and extending It lo those outside their own religious failhs. I 
have no objection to a minister preaching against abortion to the women of his 
congregation. Bui to impose his views on women not of hi& faith is not only 
meddling, but non -scriptural. 

There is no mention of abortion In the Bible. The nearest thing to If is in 
Exodus £1 : 22 where if two men are fighting and a pregnant woman gets in the 
way and (he man fighting her husband hits her and causes her to miscarry, her 
husband can sue fordamages- 

Actu&Hy, the Bible is the last book to refer to in defense of children. Biblical 
characters were notorious for slaughtering children of other ethnic groups and 
religions. 

In 2nd Kings 2\ 23, 24 Elisha the prophet was teased about his baldness by a 
mob of little children. He cursed lham in the name of the Lord and two she 
bears came oul of ihe woods and "tare forty and two children of them". 

In Exodus 11:5 and 12:29* 30 Jehovah killed all the firstborn of the 
Egyptians because the Pharaoh balked at releasing Ihe Israel I las. The Pharoah 
was the offender, bul what were Egyptian children to Jehovah? 

In 2nd Samuel 2:13-13 David's child by Bathsheba was killed by the Lord 
because of David’s transg ess ion. The child was blameless. 

Than there Is the infamous record cl Moses' treatment of the Midianltes. 
Now, the Midianifes were not an inferior race, al least, In comparison with Ihe 
Israelites. Mldien was a sen of Abraham. Moses married a Midianite, Zipporah 
and had two sons by her, Gershom and EJLezer. Ex. 18: t -4, Jethro, Moses 1 
Midianite faiher-in-law, and a priest, believed in Moses 1 god and was his 
mentor and possibly, unwillingly, the grealest influence of his life. You can 
see this by reading the whole chapter of Ex. 18, Yet, Moses wiped the 
Midlands oft the face of the Earth, as recorded in the 31 st chapter of 
Numbers, 

When the Israelites left Egypt, Moses wanted mem to immediately attack 
and conquer Canaan. In Numbers 13:1,2 Moses sands 12 spies to Judge the 
strength of Ihe enemy. Tan of the spies returned saying, In verses 32,33 and 
chapter 14:1-3 that Ihe Canaaniles wane too numerous and strong, Ten of ihe 
spies died of plague, supposedlybecause of their pessimism. Num. 14:23-38,. 
Oh ! y J osh u a an d Caleb were spared .since they said it eo u I d be do ne. 

It Is more likely that the spies who died went Further Into Canaan and 
confracled diseases for which they had no Immunity. Joshua and Caleb might 
have had natural imrn unity, bul It Is more likely that they hung back and were 
not exposed. Had they actually gone deep into the territory Ihey too would 
have seen (ha impossibility of success against the Ganaaniias. After all, it is 
nol lo be supposed that the Israelites, under Egypiian servitude for centuries, 
were a match for the warlike Canaaniias. The ten spies were simply giving a 
realistic appraisal of [he actual situation. 

Because of mis rational skepticism, Moses was angered and condemned the 
people, In the name of ihe Lord, to wander In the wilderness for 40 years. The 
unstated reason for this was to let those without ml III ary potential (all those 
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druggist's. 

Watch the crystal far a moment; if it 
Starts to gruw, all rigbl, If jL rtocsn’t, add 
a very small amount ul pure water rHss 
to make the solution stronger. When the 
hrst crystal has grown to a fair size (from 
y j to yi in,) , drop crystals of d Lfcerent c ol ■ 
ors over the bottom of the receptacle. 

After the trees have stopped growing, 
carefully siphon uJT the remaining lipoid. 
The glass may then be filled with water, 
which reveals the colors of the trees dear- 
ly. However, If the garden is to he set in 
a place where it may receive a good deal 
of jostling, it is host to prepare, by cook- 
ing, a heavy gelatin pudding. Take care to 
keep lit clear and transparent. Poor this 
in arOoud Lht formations instead of the 
water and allow it to seL until the gelatin 
is firm. 

Several photographs of the authors 
chemical garden have been taken, but 
while ihey show the general shape and 
size of the trees, they convey no idea of 
the colorful effect — green and green ish- 
blne trees grown around a group of shells 
that are red and orange in color. 

The chemist may vary [he design by 
placing a small model of a galleon or pi* 
rate ship or a tiny treasure chest nn the 
bottom of the bowl, for the garden resem- 
bles sea plants. — L, L, IIvleji, 



GLOBE STORES LIGHT 
FROM ELECTRIC BULB 

Popular Science 1933 

S'SufliNt; light in a globe was a font re- 
cctttly demonstrated by l.ihan I, Dodds. 
America's must prolific inventor, whose 
collect ion or more th;in 2 , ODD 5 1.:i Lints was 
exceeded only by those of the.' late Thomas 
A. Edisnn. Thu evacuated interior uf 
Dodds' magic globe, which is covered by 
■ welve uf Ins U. S. patent?, is coated with 
a mixture of (phosphorescent chemicals. 
When an electric bulb is held in an aper- 
1 lire and flashed on momentarily, the lamp 


over 30 years of age) die In (he wilderness leaving only the young and I heir 
unsophlsUcaleb offspring to finally return, They would then be toughened and 
Ignorant and, hopefully, able to conquer (he land.. 

Bui a von alter 40 years of Isolation from civil I za| ion,, the Israel lies. Instead of 
lighting, wenl over to the inhabitants of Moab, who were Midianllas, and their 
god* Baal-Peorand Moses nearly lost his cause righl there. Hum 25:1-3, ff you 
read the books of Exodus and H umbers, you will see that the Israelites had no 
use for Moses or his god. When Moses was on Mount Sinai, Aaron, his own 
brother and right-hand man, made a golden calf, which the Israelites 
worshipped in prelerenca to Jehovah. Ex. 32 : 1 -6 . 

In Mo<ab Moses, again In the name of the Lord, killed all the Israelites who 
had gone over to ihe god, Rsal-Reor, Num, 25:4,5, Even though the ones who 
had gone over were murdered, a plague broke oul end kilted 24,000 more 
Israeliles. Verse 9. 

Moses was a shrewd politician and used the plague to his greatest 
advantage. Plagues are caused by invisible microbes, viruses, bacteria, etc, 
and Ihe primitives of thai day were easily persuaded that they were sent by 
angry gods. 

Actually, Ihe Israeliles were especially susceptiable to diseases. First the 
ten spies, freed from Egypt and having butll up immunity to their diseases, 
died on contact with foreigners with other diseases. 

Then, after 40 years in Ihe wilderness, away from civilizations,, the 
wilderness-bom Israelites were even more susceptible to disease than were 
their parents. 

The Spanish Conquistadors 5 and their priests killed far more Indians by their 
diseases (han by force of arms, North American Indian tribes wera dec I mat ad 
by such European childhood diseases as measles, mumps, chicken 
whooping cough, etc. More of Napoleon's troops In Russia died of disease 
than from combai. In ihe early part of this century, whole tribes of Eskimos 
were wiped out by the common cold, given to them by missionaries, Tourists 
going to Mexico and drinking the water usually come down with the trdls, 
because of bacteria mosi Mexicans are immune to. 

After the plague, Moses had the upper hand and so In the 3fst chapter of 
lumbers, the Israelites attacked and conquered the Mldianltes. All the adult 
males were slaughtered. When the captains returned from the battle, bringing 
the women and children, Moses chewed them out- Num. 14-18. "And Moses 
said unlo them, 'Have you saved an the woman alive? Behold these caused the 
children of Israel, through the council of Balaam to commit trespass against 
the Lord in the matter of Peor r and there was a plague among |ha congregation 
of Ihe Lord- Now therefore kill every male among the little ones and kill every 
woman i hat halh known man by lying with him. Bui all Ihe women children 
that have not known a man by lying with him, keep alive for yourselves," 

The extermination of every male Midlanlte and the non-virgins, many who 
might have been pregnant with male fetuses, wiped out the Midlerhtes as an 
ethnic group. This was genocide, pure and aimple. 

Furthar, the prey, including 32,000 little girls, were divided between the 
warriors and the non-combat anls, Verso 27. Verse 40 tells of the tribute to the 
Lord which was 32 little girls. Reading 10 verse 47, Ihe same number was taken 
from the congregation’s share and given to the Levites to sacrifice. So 64 little 
girls were butchered and giver to their god as a heave offering. (Scribner’s 
Dictionary of Ihe Bible says of the heave offering, VoL 4, page 30, "-but 
according to most modems, heaving was nof an act of worship, but only the 
preliminary act of detaching a portion from the rest of the carcass for the 
consecration.' 1 ) 

Numbers 26: 16- IS shows that Moses, supposedly under orders from his 
god, had intended to exterminate Ihe Midianiias all along, in fact. If you read 
ihe books of Exodus, Numbers, Deuteronomy and Joshua, it will be clear to 
you that Moses aimed at the total extermination of every race and ethnic group 
in Canaan. Specific verses are Num. 21 :35, Deut. 2:30-34, 3:345, 7:2,3 and 16, 
20:13-1? and Joshua 6:21, 8:25,26. 
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Haws v'ith a huFl, ^ven Ji.c;hE fur U-o hour* 
Hie bolt left light, Dtidds says, is suiiablc 
fur use in mines and in incEuslrint builtl - 
ins;s. where ,i night watchman maJtin,u: his 
founds, could recharge tach i;l^hc with a 
fliek of his flashlight, 

LUMINOUS 

DECORATIONS 

Luminous lamp globes, as deaerlbad in 
llic article h^re , is only one application of 
luminous paint. See Page 143 'fot how to 
make: tuminuus pa Lot You can probably 
buy it in your local paint store. 

For a child's room you can cut out. stars 
and such, paint them and paste them on 
the coiling. Nursery rhyme characters can 
also he used far the ceiling and walk. 
Then, when the lights are turned out the 


I watched the TV series, HOLOCAUST and read Gerald Green's article on It In 
the April 15-21 issue of TV GUIDE. In H ho says, “-the destruction of Europe's 
Jews by the Nazis, a mass crime unparalleled In human h is Lory." Green 
obviously considers himself a Jew, So he li either a liar or Js woefully Ignorant 
Ot the history oHhe people he identifies with. 

Christian* -might believe I hat Jesus brought a new order, free from racial 
hatred and benign to children, Matthew 10:5,6 has Jesus saying ro his 12 
apostles, as he sent them out to preach, "Go not Into any city of the Gentiles, 
and into any city of the Samaritans enter yB not. But rather (o the lost sheep of 
the house of Israel." 

Mark 7:24-29 tells of a Syrophenlcian Greek woman appealing to Jesus to 
heal her daughter. Syrophanician means she was a native of Syria in the state, 
or province, of Phonicia and as a Greek, she was descended from Alexander's 
colonists planted around Tyre and Sidon 300 years before . Bo she spoke the 
language and was a citizen and the only thing that made her stand out as a 
Greek was that she was white among the brown Syrians. (Jacob was a Syrian, 
as shown in Dem, 26:5, and therefore brown, as ware the Israelites, Jesus and 
the Judeans, as are the Syrians and nalfve Palestinians and non-European 
Israelis of today.)' 


child can sec the glowing figures and 
won't need* night light. 

For Auxiliary lighting around the home, 
panels, 0? decorations or plain Luminous 
surfaces can be activated lo make a pretty 
glow in other rooms. Also, a light timer 
can he devised to flash a bright light on 
the luminous surfaces aL intervals of 
several minutes, for just a few seconds. 
This could provide lighting, la many 
situations, which would save electricity. 
Luminous paste-CHS could be marie to sell 
and could tic profitable. 

There are three different luminous 


When the white woman asked Jesus eg heal her daughter, Jesus replied, 
Mark 7:27, "Let the children (of Israel) first be filled: for it Is not meet to take 
the children's bread and cast it unto the dogs." That was his opinion of while 
people But the Greek woman abased herself before him saying In verse 25, 
"Yes, Lord, yet the the dogs under the table eat of Ihe children's crumbs." This 
groveling by the desperate mother so pleased him that he pronounced her child 
healed, a don't believe that story but ll does express Jesus' followers' attitude 
toward whites. 

II might be argued that in Matthew 6:5-13 Jesus healed the servant of a 
Can durian, another white. Of course, the Centurion was a man and a Roman 
command officer in a dominant position over the Judeans, It was now Jesus' 
turn to grovel. Had he refused, or worse, referred to I he Centurian as a dog, 
zap. religious whites would be worshipping Odin today. 


shades; yellowish, green and blue, so the 
designs can be colorful as wall as 
Luminaling. 

dure for Stin^ofWaep 
or Bee. — A little ammonia, applied to 
the puncture will speedily relieve the 
pain, and so will the juice of an onion 
obtained by uniting an onion in half and 
rubbing the cut part over the part 
affected. It ia necessary, however, 
to be very careful in any attempt 
upon a wasp, for ife filing, like that 
of the hce t causes much, pain and 
frequently induce considerable swell- 
ing, In case of being stung, gcr the 
blue-hag from the laundry, and rub it 
well into the wound as soon as possible. 

Later ift the season, it is customary 
to hang vessels of Leer, or water and 

sugar, m the fruit-trees, to entice them Chicago Tribune 

to drown themselves. A wasp in a B0XIAt Mfch, _L upi| ” A *nn«-fct r^rwfcwe victim 

window may be killin! almost mat an- them to turte me rtctLm to pn^!r*te. poiIm 

Uneously by the application of A little iim ap, 

sweet oi] 0 » the tip of a feather. Palret saw. Jut BuaL'iecr, » gtt sunk* iLLen-aajit in 

this weatcni MkWjJa-n b*wi. was an duty lal* Frtdsy 

To Tjrav&nt the Bmnkinp' w b pj1 L-an? Tate. nf lnnl«, drove up und Jo 
Of a Lamp. ^Soak the wick in Jfijfijg " “* 1 ** M '* a *' r ** “ ll * fi 4 R ™ 
Dtrong vinegar, and dry it well before Ba,^ m aapcite, pobce said, wd T*te 
yon use it ] the flame will then, burn 
clear and bright. 


After his crucifixion, Mark 16:15 has Jos us saying to his disciples, “Go ye 
Into all the world and preach the gospel to every creature," This, and most 
other references to the conversion of nontiaraelltfls was after his physical 
death. Either hie physical death completely changed his previously held 
attitudes of contempt for a IP non- Israelites, or his followers, having been 
generally rejected by the Judeans and having lost their leader, wanted to keep 
their game going and so were willing lo seek foreign converts lo stay in 
business. 

So the Bible, even the New Testament, holds no arguments In favor of 
preserving ihe chi Idea n of any but those belonging to' lha cong rag alien. 
Therefore, Ami-abortlonisis using Christian morality to back up their 
arguments against the abortions ot others than their own faiths are either 
Ignorant of the Bible or are simply hypocrites, Q 


Victim defiant, robber calls cops 

Sunday. Jury 9 , t£rt 0 

thraiLtmd tu CAU podits to ftrt* Bwir^gtf Is COOpBP- 
It*. 

Thr aitroduii dated Tate lo follow EIuvugEi on the 
tfcr«t and olfon-d r™* use tt Lbe phone, jwEtrt tfW. 

TATE MAI1E ilf till ind P*IU* jtriwd noorpH 
late: and arrested him. 

"t imkiOiI Uibtk we wwikf chait ft vp Is Tifca being a 
I fide lit stupid." uld poljca epohesmnn VI TWatel 
SalmtUr. "Ho probably got utler-ty (sotaflri wt™ 
thingi did not go the i^iy be wtisKd." 
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THAT REALLY FIT 

From Popular Scienco 1937 By Maurice Hi Decker 


T his oujibwa type, two-piece moccasin fits lika 
a alr-oe and la aplcodkl for stilt hunting and hik- 
ing far camp use. for canoeing' CUid yachting, 
and to wear an a house slipper. 

Materials : 1 pc. heavy olLtan leather 22 by 22 In,, 
3 yd. ^-in. lacing, and 1 pair 3/16- LQ. thongs for 
ties. The cost jg from $1.25 ter $1.50. Any dealer in 
leather can snippl*/ regular moccasin stock and laces. 

Lay oft tic toe and bottom patterns on cardboard, 
cut to shape, and punch out the holes, To Obtain a 
right and a left for each piece, merely turn the tem- 
plates over. Cat the leather with a sharp knife, press- 
ing hard enough to cut clear through the first time. 
Punch the lace holes with a leather punch, or If 
you want tight seams, use a ten penny nail, These 
holes must be opened up with an Lee pick when you 
lace, hut u !, the moccasin dries, the leather shrinks 
tightly about the laces anti makes the shoe water- 
tight Note that the lace holes In the hot tom of the 
moccasin are spaced almost twice. as far apart as the 
holes in the tee. You must pucker or "full -h the bot- 
tom piece between each stitch by pulling Oh the luce 
untlL oach pair Of holfrs are drawn opposite and even. 

Bevel or skive off the edge of cneh bottom around 
the toe on the wrong aide or Inside. The smooth aide 
of the leather ia the right aide and the outside. Soak 
the bottoms In w&tcr until thoroughly softened, but 
dn hot soak the toe pieces. 

Count off holes on either side and begin to lace 
through the center hole of each piece. Draw the 
Midii. laec halfway through and lace down one aide 
of the moccasin with one end. Pull each stitch very 
tight, hutting the edges of the leather together. Do 
not let them Lap: the seam should be flat. Keep the 
lace Rut dud untwisted. Ptill very hard until each 
pair of holes arc Opposite, Lacc through the last 
pair of holes twice and push end of luce under the 
last two atUdn.cs- 

LacC Up the other side anti then, while the moc- 
casin is still damp, either Jam the toe full of paper 
or fltlp it over a piece of wood roughly Shaped like 
your foot and hammer the ssam until it la perfectly 
smooth und tlie laces are heaten down flat. 

Slip the moccasin on your foot and lit the heel. 
Make the two heel outs deeper if necessary, and out 
Oft the ends of the two tabs which butt together un- 
til they fit, snugly. (All pattern plzaa are purposely 
made a trifle long ft?r fitting.) 

Lace up the heel ns shown, lay St over some solid 
rounded object, and hummer the bends In the leather. 
String in the S/lG-in. ties, making the loop across 
the heel come outside to prevent 
chafing. The ends of the ties are 
tied into a double how knot on top 
of the foot 


Four Heps in facing 
■of,{/ batl-cm fogath*r 


( : ng iaolTitr puich la male- ■’cU.-t ii baM-n-ra 


Sksteh at lift 
hew te narrow e poL 
l« r n , if ne eenery. 
Above, fneihed si #01- 

I g fling vnd of llio !a CD 


Thi patterns* m df-atriffg 

thorn, Fallow di*l*nii*hi bahw 


Soak the lauHutu in, 
water again until ifoft, slip them on 
yonr feat over woolen socks, and 
walk until the leather is dry. 

The pattern sizes arc for medium 
to wide feet. If your foot hi Quite 
slim, make ihe patterns first on pa- 
per, then fold each piece length- 
wise down, the center and take a 
email tuck as shown in a sketch. 


Hit ke*l fobs pr« on* 
and flH*d note! tH* 
me tea* In ccAfo>riiru 
tmcelMy to thf foot 
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radio parts and therefore should prove very 
i ne s pen si ve IP COrffll met by (hoste renders posv 
M^:-L? 2 p' a stock of apart radio “junk.’ 1, Jr is 
simply n matter of p tugging in 10 the 11.0- 
volt electric light line In carry on an almost 
end I ch number of interesting and instructive 
experiments in high, frequency currents. You 
will need the following parts; 

A li j ; cLr:.i j rd IS in. tong by 10 in. wide- 
flirdbein rd lube >1 in. Iihib, 4 Ln. d i-nmeltr. 

Cardboard tube 1 1 in. loafc Z¥i in- di-aiEeler. 

Two rad Id UX SGi'kcl*, 

TiflTnJnrcner giving eiiout 500 nltr and pro- 
vided, wkb IW4 7 ] A-vfl5t Elaranl winding* 
One 210 Ljjw rndla lube. 

Onr 291 ir?* reclafymit lllbe. 

Two lurthtfcrt tuppor.a fox iLe 4 ki- in bn. 

One S.tiQfruhni grid lr-ek *btnn 5 wilt* r*tknj. 
One I MEd. find condenser Tn- rtand it lee* 1 S® 
yd1i» breakdown ™ luge. 

5Q u. Hn. ]* DCC wirt 
700 ft. Pta 2ft DCC wire. 

Hangup wire. 


Uacuum Tube TESLA Qoil 
Does Ttascinating 5 TUNTS 


From Modern Mechanics 39&J 


WOOD 

OHitCt, 


Light bulbs and spinning wires 
which glqw with weird effects, Cig- 
arettes which [jgkt mysteriously— r 
rhc-wr art * few of the stunta you can 
do with this vacuum tube Tesla nil. 


toil ujppan t j k 

The hookup and layout of parts indicated 
in Fig. 2 should he followed io die Ertc« to 
Lniure best results. Place the transformer at 
the left end of the baseboard near the rear. 
Then mount ore of lb* (wseieta in front of ll 
fo r tin* itdifying tube ( 2SI ) . To lhn right of 
the Lube mount the fixed condenser. Mount 
the two cell supports to (be right of the 
transformer, Then in front of this coil mount 
the remaining socket fur the 2 If] OfCflL&li&fi 
1 selw-. 

Mow come* the binding of the coils. First 
wind those called Coil I mnl Coil 2 on (he 
•1-inch tube. These consist of i!Q lurns each 
of No. I fi l>cc wire, Note the dimensions and 
sparrings on the diagram (Fig. 2|, Wind 
closely unrl lipli! and space them 1 inches 
apart, Wind in I hit same direction and secure 
the ends by any maimer at hand. Wind Jti 
the statue riimtioii aa ihc |wo former coils 


driver u rh 


On* of lb* i|*«(as»d-*T *tf«U rhet mn- be 
I'Miud wilh Teila coil ij ihown above. Spin- 
ning -ire ihOfcn Off glowing: 

■park* when nirn □! ij 1 .urn-nl -ii n. 


Hl-C" , 

vdl tact 


T HE older types cf Tesla 
coils, tailing for a high 
tension transformer nnd 
spark gap fur esrilftt inn. were 
undoubtedly interesting and 
inrt rtfclivc-, but I he one shown 


t 

-TAP-1 


(UFD. flats t*w&fNl(n 

fTg. 1. ITert 1* * iid| new «F the vatnuisBi lube T«li coiJ r ilwv 
ing ihr layout of parti on r luw^lrd. Fnr higher power. 1H u-d d i 


ill llie accottipaaiying photo- “$rnl tube may be uwd, wired up in parallel wilh tbe S10 lubt, aides a* illustrated in Fig 4. Snider nil ton- 
pruphs and sketches will yet will provide plenty of sure fire fun and ncc! ions not secured by connectors nr binding 

prove much lm f tpeiaivc lo construct and --peclacu far refills, It make* nur df many posts and make alt tcjds as short : «& poHiblt 
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Hookup ware cats be either bare cupper wire 
covered with spaghetti, or n n >■ type? so long 
an it is well insulated and About. No. lSigau^c. 

Scan with Coil 1, Connect the outside lead 
Co one fide of the fixed condenser and to ooe 
aide of the file men! winding used to light the 
rectifying (2Kl) tube, The inside lead of 
Coif 1 tlieri connects directly Co the plate ter- 
minal on the 210 tub*- socket. Nnw connect 
the inside lead of Coil 2 to I fie grid binding 
post on the 210 tube socket and 
connect the outside lead to one 
end of the grid leak resistor. Con- 
nect the other aide of the grid 
leak to the inside end of Coil 3 
(neat to the transformer) , to the iron core of 
iTJunsfoianer to filament post of 210 tube, to 
one side of the high voltage winding on the 
transformer and remaining aide of hated eon- 
denser. The remaining side of the high jnmer 
winding is than eonrt'ected direct Eo the plate 
of the 281 tube. Each filament winding i? thru 
connected to she R lament terminals of the 
two lube sockets. This completes the wiring. 
The transformer primary should of course ho 
provided wish a cord and plug. 

To test first plug in the transformer. Thin 
will light the tub* filaments. Then, to see if 
the high voltage is energizing the Testa coil, 
run a screwdriver or Other metal Inol op and 
along the bolt at the protruding end of Coil 
3, as, demonstrated in the photo on page 152- 
][ should draw sparks as it passes over Elia 
lb reads and will prove il is working. If no 
ahow of energy occurs go over the wiring 
thoroughly {first pulling the plug) and took 
For disconnected wires or poorly soldered 
joints. When properly h oolced up il will 
surely work and you arc then ready for a 
number of highly fascinating experiments. 

With your Teal a coil oprrnling properly 
you are ready for some of the most weird and 
inloresting experiments, imaginable. First, 
do not fear a abode. Slight bums may result 
if Laken on the hare flesh hilt if one holds a 
metallic object in the hands no sen sal ion is 
noticeable 1 - Therefore, there is no danger. 

First let’s sec what can be done about draw- 
ing n spark fmm the holt on Coil 3. Hold n, 
metal tool in the hand and gradually bring it 
near the boll. When the breakdown distance 
is reached sparks will jump between the two 
metals similar to lightning. Too great a volt- 
age must not be used, but any voltage from 
350 Up lo about volte )S perfectly safe. 

Now let’s try a little experiment with an 
electric light bulb- If you can get Lli I d ut a 
bum one so much the better. First Fasten a 
small metal hall to the end of the bolt. Then, 
holding s 15 or 20-watt bulb by the glass, 
bring the metal Ferrule near the bn It. As it 
approaches it will commence In glow and 
change Colors according to the gas in the 
bulb and the power of the coll. Get a bulb 
in the u Five and Ten” marked ’"made in 
Japan” if’yuu want to sec some fascinating 
effect^ 

Here is another fascinating demonstration. 
Fasten a vory fine, stiff wire to the holt and 
bend ft up and outward in a wide durfe as 
illustrated Lo Fig. S. Hug in the coil mid 



Fi j|. J. Lo:Si 1, 2 uid 3 ■ it wound on ci,rdboj.Ed luEk-i eo dimrniEouj given in top dc,ivmjo. Lower 
rdr»wpnK nOu tefiul of parti- On and hoat(-Mp f*r tutwi *nd toils, ttoiJ t ii inM-rted in 

coils 1 ind 2 u iSldwh. Filament learfi of 21-0 tube act wired to 7 Vi toJi term mi b- of crnciafoetuer. 


Spinning Rotor Emits Changing Corona Discharge in Fascinating Stunt 



COIL 


Fit- 4. Cirdbotsd furen for coJE 3 ii 
hvld GmEy in pls^t bj cutset* of 
hJocki ii ihown twir. Photo a tic 
thaw* tpinnjjLg ' , 5 1 ’ wine. 


rihi anrr 
fAiriNCtf 


pig, J, Spinning ’’S'" wire and rfrsight wire for esptfip»*nt on 
SOrofis di»fhaf(t t| fastened to boFt m ill own. At right ii totor 
■uy.de from d«l pnti which Jirudum fudulHil eoraii ikiw. 



Fig-. J. Here ii ills yomplewd Vinimn lube lerti COit, reidr 

to produce frntailic Hah I i(F*cis. Power -of ruhe ii 

when eiffherintenting by rheoilat rn Jirimiry -of the tra niEortnef. 

write!, [lie result in a darkened room. Varying No. '22 or 34 mto a wide S ns shewn In Fig- 5, 
iFic output voltage will change the glow g.[jp this over a piece of si iff wire fastened to 
-i round the wise and at the very end will 1* the end of the boll hofiscntaUy. ‘The wire 
seen a very concentrated discharge »f fire. must rotate freely and be free from kinks -or 
Here is one of the most spectacular lliinLs corner*, Start (he e^jl and w-flteh ihe S wire 
of all. h is a rotor spinning from the high spirt. It will rotate at terrific speed well up 
frequency oscillations and emitting a ohaug. into servers) thousands of ft-P.M-*v All around 
ing corona discharge ever fascinating and (he circle will Fre seen an even number of 
beautiful. Bend a piece of fine wire such as brush discharges and tlie peculiar thing is 
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Lb at they will always Ik: an even nuiiikc. 

Here 1 it a way fo mystify the crowd. Hold 
a match head near the belt, No effect ii no* 
[jend. ITirn wet the head so it la soaking. 
Hold it near the holt afinln and ii ligjiu] 'flu; 
dry htarf was non-conductive but the wet 
head acted as * met al Lie conductor and won 
ignited from the spark produced. Done with 


ihc boll and cuL] hid Etch i ltd a thin paelitiuu 
makes the | rick doubly mysterious. 

At the user Levines, accustomed to the 
acLjuji ifi Eus Tesla coil hr will discover many 
more interesting and instructive uaes for it, 
ComoiCn chinas can be uliliaed to produro 
many weird results ind spectators will never 
lire of witching the effects of its nct|on, A* 
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before slated, there is not the least dancer ia 
its effects. But, do-n’i careless with the 
direct output of [he transformer itself. The 
car rent produced w at a much lower fir- 
quency (6 cycle) and .100 volt* or more al 
this, frequency wilt give quite a kick if taken 
through the body. 



How Co Mend Shoos in P?. a|t | &n * Ttlc mils are not driven per- the last and clinch, ind pound the 

pendiciilariy but with a slight slant to- heads down flush with the surface. If 
Br FRANK H. RICH war d [be center, [0 hold the Hole more any naila bend Over, withdrew them tod 

E t/e&vftrtnv , *™V- put in new ones. Allow the leather to dry 

' J h* X? JSUp , Afl * r tbc solc h * s bccn E *<Ved tq the dtfwfy, and then finish off the edge uf the 

by the Hut token everybody ought shoe as shown, the surplus leather around with * rasp, or 1 piece of broken win- 

to know bow to mend them. The ante- the «lg* ii [rimmed Away, as En Fig. 5, d°w gltM, which makes 1 good icriper, 

“«»* that Shoe profits ire "piper" profits *0 that it will be approximately flush with K * finer finish it desired, undpaper can 

only Mrvei te confirffl a lurking suspicion ihc i&fe; ibis ia necessary that the re 

Ihit piper it involved so me where, a sits- plirmao will have an approximately COr- 

piedon first engendered by the rapidity 

with which many shoes wear Out. J Cab- #iiww*#ii™ 

bling" is not high art but it is good econ- J y™ wuwtiae* 

omy, and he who has a pair of old shoes / t**/ 1- YC " \ 

that cm be renovated by straightening Up / Vlo. L*« ' --k. 

the heela and adding new taps, or naif 1 w/ (\ ™.\ . 

sotrs, and does these things, contributes *L \ iSR 
his bit toward reducing the cost of living, T®l ) 

An outfit of aboe-repairing tools and Lit: mi ■—■ — t 

materials is simple and inexpensive, ind j A e y 

the whole can usually be purchased for St *" ri » w« mut™ or 
lew than the price of a Set of soles. ih.hi/muJC^T *** 

Before proceeding with the actual work, " — — 

It is well for [fie "cobbler 7 ' to familwfie * ^ « £rj?** h 

hEmself with the various parts of a shoe, * 

ai shown in the small drawing, after r«t Outline to Work from in order to get 
which he ii prepared to tackle 1 job of the nails in evenly. Figure 6 shows how 
half -soling, the tap should be pared, or scarfed down. 

First, the shoes are set on the leather H { the shank to mike a neat joint it the 
and the new tips are marked out and cut pgjlll where lhe nfW w]e j,/, OVef ind 
1 irtfle larger than the old sole; these ] 0 [ Dt 

pi™ ire soaked for a few min u to in A u n( ft acri bed with a compass, or by 
™ ^ter, to sohen the feather. While other mexnii „ indicated in fig, 7, at a 
the leather 1 * oieltowing, the old point from Yi to ^ in, from th* edge of 

sole Si removed, as m Fig. L Cut the thc <ole ; this depends upon Lhe si^e of 
thread with a knife, if the lotei arc sewed the shoe and the width of [he welt beyond 
gn, and, if the shoes have never bnd ft* the upper. Then iwl holes are made It 
soled, the worn Sole il 
cut Off at the shank, as 
io Fig. 2, paring the shank 
down to a thin, taper or 
scarf; to make a nut 
splice with the new sole^ 
which should be similarly 
scarfed. The leather is 
removed from the water 
and paunded-on the last,, 
evenly and thoroughly, 
with the hammer, to 
"harden" it, The shoe it 
then placed 00 the last 
and 1 piece of shoemak- 
ers' tarred fejl, half the 
Length and width of the 
sole, is placed under the 
sole to prevent squeak- 
ing, If ihe toe of the 
shoe has been wOtrt down 
SO that the welt is not in 
good condition., a taper- 
ing piece of leather is 
tided EO the toe to build 
it up, as in Fig.. 3. The 
sole is fastened in place 
with four nails, as shown 
ill Fig, A In nailing, the 
pegging awl is used to 


An Ice Creeper 
Popular Mechanics, I Si 9 
The illustration shows a one-piece 
ice creeper for 
the heel of a 
f i y^jif hoot or shoe. It 
is made f ro m 
sheet steel with 
.S$ the arms bent Up 

i: > / - L '~ vfe ; ,::i r ™f. * W 

J for buckling it in 
■r^L (7‘y*" \ plate on the boot 

v : ’-i : ■ I bed. The zigzag 

cuts in the bot- 
tom part are 
|| turned down for 

engaging the ice. 


start the nail] the hole ia nut made tee t£-in, intervals along the line, and the 
d«p, just deep enough to hold the mil nails are driven in. Be sure the nails 
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Whirling Wheels Stand Still 

When Viewed Through 

HOMEMADE 

STROBOSCOPE 



This ht p!« Slav Rioticr. device, driven by tunyu^d air Irwin an it&mlMF hu3b J ''f rents" rapid 
M«hamc»E mutiona. Heie is, lb heirs* Hired **< i 4 dbH vt ipe-etiS dtsia ; l n in eSe-ctiic fan 


Popular Science Monthly, August lO^ 

This Article Tells How 
To Make and Use a Device 
T hat 1 f Freezes ' p Ma eh i nery 
And Other Moving Objects 
For Interesting Tests 

E VEN' the simplest device of mod- 
ern science would Look like Mack 
magic to our ancestors, if they 
could come back and see El work. 
Imagine, for instance, the wonder which 
you could arouse in your great-grand- 
father's mind if you asserted that you 
could read a word chalked on the side ot a 
rapidly whirling flywheel — and actually 
did read it! Yet this is a very simple feat 
10 perform wilh the modern slopm-atiurl 
device called a stroboscope, which today 
enables engineers lo obtain "still M views 
of rapidly whirling and vibrating mecha- 
nisms and study them as if they were per- 


% 

Gaylord Johnson 

fectly motionless, ihus obtaining valuable 
clews to the solution or problems in lubri- 
cation and efficient machine design. 

Thr principle of the Slrulioscope is so 
simple that it is easy to build one out of 
ordinary materials and carry nut a wide 
variety of interesting and amasing e.'c- 
perimenls. All that is necessary is to make 
a disk in which a narrow slit is cut near 
Ihe edge, and devise means for rotating ii 
rapidly in a suitable housing provided 
wiljj. a viewing hole in line with the path 
of the slit. You look through the’ eyehole 
at a whirling electric fan. for example* and 
Speed up the disk. When E(s rale of revo- 
lution becomes equal to that of the fan, 
the blades will appear to slow down ami 
stop — just as if the current had lieen 
turned off \ If a clipping with a few words 
of large type has been pasted on one of 
I he bBldcs. ynu ran read it, although 'he 
fan Es nothing but a blur to the unaided 
eye t 

And you can not only "stop 1 ' the mo- 
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lion, you ran even "reverse” it, If the 
speed nf (he stroboscope is increased to 
exceed that of the fan. the whirling 
blades wilt appear Lobe running backwards* 

Another interesting effect 15 
produced when the disk with (he 
slit is rotated ai twice Che speed 
of the fan. When I his velocity is 

attained, the fun will seem to slow down 
and stop us before. If the fan has un even 
number of blades it wall .appear quire nor- 
m.il; but if the number is odd. you W'itt 
see twice ns many blades. Similarly, if 
you have itlarhiuJ a pit Lure (&] u IlOtsc, 
Jet us say) to one of (he blades* you wilt 
now see t\"o horse* motiontess at opposite 
sides of the fan. 

A moment's thought will reveal the 
principle which makes these surprising 
efretls occur. Il is united the "persistence 
nf vision' and is the same principle which 
makes mo l ion pictures possible. Here is 
how it works : 

When the slit in (be revolvinp disk 
crosses the eyehole through which you 

see the fan, you gel a split-second, instan- 
taneous. view of (he horse picture, This 
linage remains on your eye’s retina for a 
fraction of a second, When the disk is re- 
volving at the same speed as the fan, you 
get a succession nf glimpses of ihe pic- 
ture at the Same spat in its circular pa(h n 
and these repeated impressions are blend- 
ed by Lhe persistence of vision into what 
looks like a steady picture of (he horse at 
the same spot. 

The appearance of horses, when 
the disk's speed doubFes that of the fan, 
is accounted for in (he same way, except 
that you gel two glimpses of the horse 
during each revolution of the fan. or one 
every half revolution. The duuhled im- 
pressions are nrdiingly produce two appar- 
ently motionless pictures oT the horse at 
opposite sides of the fan. 

Now, having cleared up the principle 
upon which lhe at luLoscopc is based,- wc 
will consider a practical change which we 
must make in building our simple piece 
nf apparatus. 

The motive power which we will use^ 
compressed air acting on tiny ‘Turbine" 
blades attached to lhe disk — is incapable 
of developing a speed equal to that of a 
fan run by an electric motor. We must 
resent to a trick lo imdLipty the number 
of glimpses caught in each second. This, 
can be dune .'.imply Ejv cutting more sllt 5 
fn the disk! If wc pro-vide four slits in- 
stead of one, il amounts to the same 
thing as running (he single-slit disk four 
t Ernes as fast, for We geL four times as 
many glimpses of the horse every second. 

For building your stroboscope, ynu will 
need only pome sheet brass or heavy tin; 

1 he rubber bulb from an atomizer; a fist, 
round shoe-polish can and cover; a wood- 
on hie handle; a rtat-hesdttd wood screw; 
a bit of one -eighth-inch brass tubing; and 
a lung, thin brad that fits loosely in the 
bore of the tubing. 
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Is yo-u find it difficult to obtain suitable 
Ldlittg, you can roll up a piece of thin 
metal and run solddr between its layers 
to make a solid tube with a bore of about 
(ine-sisteencft-inch. 

If your shoe-potish box is not more than 
three and tine-fourth. inches in diameter, 
you will not need to alter the dimensions 
which thr plan give? for the disk. Other, 
wi&e, modify the rise of (he disk sufii- 
rienlly to brinf its edge within about one- 
fotirih inch of the rim of the box. 



Cut the disk out of your sheet me La!, 
and solder a piece of the tubing (hrough 
its center as a bearing to run on the nail. 
When ihu vanes are cut and bent on the 
edge of the disk, and I he four slits cue to 
l he dimensions indicated, the moving 
pari of [he device is complete. It should 
spin freely and evenly oca the nail, which 
must be soldered firmly at the center of 
the blacking-box housing. 

Now punch. a hole in the edge of (he 
box and solder the air tube in position as 
shown in the plan, It, should be approxi- 
mately tangent (o I he edge of the rotat- 
ing dish, so that (he jets of air forced out 
by the atomizer bulb will strike strongly 
□pun [he vanes to propel the disk. 

■ Then cul an 

"outlet vent" in the siefe flf tht lipmsihg, as 
shewn, s® that the air will dear mil rapidly 
after impelling I he vanes. Now it only remains 
to solder on a rial- headed wood screw to the 
edgje of Ihe polishing. box housing, and screw 
it into the wooden file handle This completes 
your stroboscope, and ii is ready for use. A 
drop or Iwu of oil iti die tube bearing wilt 
rarike it span irt^re freely. A sCral rh made 
across the joint oE the tin housing when the 
Lwo viewing holes arc in Line, with the disk re- 
moved, enables you to get the holes in line eas- 
ily in assembling (he device with shi; disk m 
place. 

J UST ^ word about [lie rubber stomizer hull? 
which furnishes l he motive power It should 


IDS? 
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be fairly la^e, and must toi provided with a 
one-way Valve. Any drug store should able 
Ihj supply you wiiti the b-utb alone, or with a 
cheap throal spray atomize r from which it can 
be temporarily removed lor your experiment. 

Further details of cenfdnirLtan can be yleaned 
ftnm the scab: pfah and photographs. The «s- 
act sizes given are not important, with the ex- 
ception of the width of the slits. These should 
nut be over «nc-chiity-sccond of an inch. 
Wider slits will srivc less sharp images., I cut 
each slit by drilling a tOw of holes in the disk 
and then filing them into a continuous slit. 

The construction given calls for [he simplest 
materials po^-cble. If you have a metal-EU rn- 
ing lathe, nnd some skill is a mechanic., you 
can construct a much more workmanlike job 
than [he on? specified. 

With this simple apparatus, you will find it 
easy Id "plop" mechanisms of any moderate 
speeds. Von can, for example, arrest the up-, 
atid-down motion of the poppet valve on a 
gasoline engine, and set it motionless. Or you 
on 'Stop" the vEbrdLing motion of the ham- 
per on a door belt. 

In fact, having a disk with four slits will 
enable you to exceed the speed of the electric 
fan sufficiently to See mart than two horse 
pictures on the circular card attached to it, 
as shown in Hie iLlustrotinrt. 

Interesting variations on the horse picture 
e*n site be triad. Some of these are illustrat- 
ed, and can be reproduced in larger size and 
attached to the fan blades. 

Otic of (hese has three concern! ric circles of 
btack spoLs. The inner circle has three dots, 
i-viu.1% spaced- [he middt* one has four spots, 
and the outer has sis. When attached to I he 
fan blades and viewed through the rotating 
disk ol the siruliuscofrE, one oE these circles, 
of dots wLLl be seen Eo spin in one dbcciion, 



A ihrj.E-poiii.il bus. a rtitlier ticil !: . n n £ i lew 
ether odds +n,l cndi are all you nttd I make 
this interim Lug device. The dritlls t>E £{jh- 
ilrucuon are ihawrt *n the phos<j and driwing 

while the other* spin the opposite way. An in- 
crease or decrease in the disk's speed wtLL re- 



CB-pji iheie deiipiT on. disks ol eird- 
bdafd *n:l Jtiiih them 10 the btltfca 
of 1 I j r. si *h.i>wn, at the right, lor 
lid d tlfecii nea tribe ri in 'his article 
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vfM the direction of motion. or make one 
eijfcle si u"3 white the others are still moving. 
Greatly increased speed wilt muHiiily die 
number of alt the sp^ts, 

A NOTHER fascinating experiment cart also 
be tried with a circular card cun which, 
colored areas arc substituted fur llw concentric 
circles of dots. In this case, each ot the drtls 
of blended r (ilnr produced by rotating the card 
can be slowed down and ♦'split 1 ’ into the pri- 
mary colors from which it it? eojnlj™d. 

If a simple geometric design is drawn upon 
line pi the circular cards, it ran be made Lo 
chnngf its form and produce: differently 
ihatsd figurt*. These shapes melt from one 
Lnlo the other ai the speed of the strobo- 
scope’s disk varies, 

Another interesting subject for viewing 
through your stop-motion device is an electric 
bell with one end nf a rubber band attached 
to the hammer, and the other tttd 1,0 a nail. 
When the bell hammer :s pul in motion, the 
rubber hand t* thrown into a spindle-shaped 
Figure, as shown in one of Lite Illustrations. 
Now view the rubber band through your 
sixohoMrufw. When the slits pass the peep hole 
at Lhc same- frequency AS lift? tiamiiwr’l vibra- 
tions, the band can be Mopped in a. "still" 
curve, This curve will shift from the left to 
the right side of lhc Spindle AS the speed of |be 
disk varies slightly. A longer rubber band will 
vibrate in Iwo spindle shapes* which the 
stroboscope ''frees es" into an fi -shaped curve. 

If yon can obtain a small neon lamp oi the 
plaLe lyfie shown m one of the photographs, 
you can separate mrl actually see the impulses 
of ordinary Alternating current l This Is possi- 
ble hecause only one of the [jlal.es nl the lamp' 
is glowing at a Lime, while the- Oliver plate is 
totally dart. With ordinary sixty-cycle cur- 
rent, this gives 12& fl Ashes of light a second, 
which the persistence of vision fuses into enn- 
linuouv light. When you loot At the- lamp 
through Lhc stroboscope, you can Speed the 
disk up until one of the pilaus seems inflow 
all Lhc lime, while ihe other is dark. This, eev- 
cldcn tally, enuhLes you to measure the speed 
of vour disk. EE three oE the four slits are 
covered with bits of adhesive tape,. leaving 
only one open, the dt-sk must be rotating sisty 
tioift a second when one plate of the lamp re- 
mains dark. 

T HK alternate dark and light flashes nf a 
neon lamp running on alternating current 
is. In fail, Ihe hasls of an enlirely different 
kind of stroboscope. You can prove this hy 
f-pinnlng a top with a row of black spots, 
pasted around it, and theft * .itching it slow 
down m lhc light of a flashing neon lamp. 
For success in this experiment, there sftouLd 

be no other built present in the room- 

When the top slows down to exactly 110 
revolution* ft second, yolt will be able to see it 
momentarily iftnLlonltss, for the flashes from 
the lamp, coming at the same rnlr, give you 
glimjisos of the black spots always at the *snve 
point* in their revolution. The spots accord- 
ingly appear motionless, just it* I hey would 
through the shtS of the rotating disk ft l your 
compressed-air stroboscope. The successive 
glimpSo you get are given by the Ugh I flashes 
instead of slits; lhat is the only difference. 

Any motion occurring at regular intervals, 
cither circular or vibratory, is an inteicstuiK 
subject upon which to try out your stop-mo- 
lioo device. Try il with the waves formed on 
water when a faucet driiii rapidly into it. 
Trv it on Ihe wheels of cam pwsing in the 
street. 

You will he able to ♦'stop" the spokes ft fld 



Yen can ui mi ally e*e - h c irn 
pulse* of aidiiuTy a’lEcnaC inc 
Lurz'EUI by I =■ >i n ^ il a i;l«.«- 
Lni, pliSeftypE neon tamp wph 
yc u r jlE-cbvirO’Pr Wh^j, (Ite 
diilt ii T&caiir.g it ihr proper 
■pc Ed. tine of Ekfi plait! l«mi 
to bo (flowing ssmtSeniauiLy, 
while Eh* Vlher re nil Id* d*ik. 

ii shown in the circle u left 


A rubber bind. t(ia(lr*it to tfiE hammer cl ±r, tltciric b =1 L ii 
llllisUALrd. vitiraiei when the bell "ring* ' WhiEn viewed with 
tbt *E(sp-m©(jon device, it '-ficereii" ift a curve ■: it tight 


then make (he wheels reverse their dtrec* moving pictures. This show* that the moving- 
lion, jusl M you have seen them d<j in picture: camoya is itself a sort of stroboscope,. 


Prom Midnigh t Globe, tier. £D, 19T7 


6ettv's Rules For Getting Rich 

jn ■ ■ - „ -1.1. . J 


Il ywj'r* looking In Qif rich, 
tm* a r* Hi* lSHnonl Important 
rulu wttfdlng to din til a J. 
P«iH Q*tty. *fto wi»«ti a oMb# 
world '• mtlthbal me ft; 

I lG o imo business for yourse lf 
in a Field you know and un*!er- 
■land. 

2 : Produce more and better 
goods or services ro more people 
At I (vi cftii. 

3; Be Ihrifty — practice 
^pfioimy wherever powibk- 


4: IXm L miss oppoPuniliEi 1 h> 
grey* — but dMl over-expamd 
wikHy 

j: (tun your own btnincii — 

) ou Iftould never expect wmr- 
ooe else to do it as web as you 
ran. 

b; Be skirt for new ways to i nt- 
|TTi-we J-Liur product 

T: Bel all you've got and all you 
can borrow on improvement 
when you think Lhfc ritk is jus- 
tiffed 


(. Look con sift fitly for talker I 
markets. 

?: Always stand Behind your 
work and honor guarantees 

LO;Uae yuur weahhloLm^ve 
con Jn ions for others, beginning 
wiLb emptoyets and sloekhold 
eft. 

These rules worked for him. 
says Gelty in "How To Be 
Rich," published ift paperback 
by Plpyboy Press. He promise j 
Hue "they ‘ 1 1 worltfcr you , loo," 



THE SURVIVOR Vol • 3 


1059 


THE SURVIVOR Vol , 3 



stints of j lines, earn stroke oF equal 
length. When the subject tells a 3ie, how- 
ever, his blood pressure will momentarily 
shoot up. and the lines made by the in- 
dicator will be longer. Since the device 
it self is so simple, it is atJvi sable to con- 
ceal it >n ^ bo* so as to hide the mechan- 
ism and jlcjvc it as mysterious and cum- 
plkaied nn appearance as possible. 

The hoi tEiustrated is h in. wide, $]^ 
tfwp. and 5 /j in. high. The apparatus i$ 
attached to the top, in which is cut a 4^ 
by ?Ei-in. window, which shows a section 
of the movable paper tape and the indi- 
cator hand. The latter j& a narrow strip of 
metal to the end of which is attached 
either a pen point or a piete of soft pen- 
cil lead 

Attached in the Other end of the hand 
is a disk of tin which rests against a ruh- 
Lh.t diaphragm (from a heavy toy rubber 
balloon) stretched over the mnuth of a 
day pipe, A small wire spring holds the 
di&k against the diaphragm, the arrange- 
merit being shown clearly in one of the 
photographs. Over the stem of the clay 
pipe is slipped the end of a length of rub- 
ber tubing connecting with a rubber hag 
wrapped around the subject’s upper arm. 
Obviously, any variation of air pressure 
will affect the 

rubber ritaphraKm and cause a movement of 


^ Another type of detector »WiH oE > liino eicciToat. 

' tcry. rhcoitlt i nwt hOmSirniB e»]v*nortWI*r like that Hi 

TWO SIMPLE WAYS TO MAKE A 

Lie Detector 

By KENNETH MURRAY {Popular Science 1936) 
With it you can entertain your friends by 

performing miraculous card tricks * finding 
hidden objects, detecting falsehoods and 
doing other stunts and scientific experiments 

F YOU think that you can tell a lie 
and get away with it, test your clev- 
erness against this homemade model 


against this homemade model 
JL of a iie detector or polygraph, us it is 
often called. With uncanny accuracy it 
uncovers false hoods as quickly as you can 
tell them. While your voice is saying "no. 1 " 
your body says ‘'yes 11 and leaves a visible 
record of the truth on this device. 

Much amusement can be had by sub- 
jecting friends to different tests, For ex- 
ample, have some one choose one playing 
card from a dozen. Pass them one aL a 
time before the eyes of the person under- 
going the test and when he sees the se- 
lected Card he may say "'no,” but the in- 
dicator of the tic detector will jump and 
tell that he is fibbing. Although your 
friend may give nn visible indication of 
this, the sight of the card he chore will 
instantly cause an increase in his blood 
pressure, and this is recorded by the in- 
strument. Alter some une has hidden an 
object m another part of the house, un- 
known to you, name the different rooms 
to him and watch the lie detector, After 
you have discovered the correct room, it 
is easy to narrow down the location tn the 
enact spot in which the object is hidden. 

Tests such as these always cause amaze- 
merit, and it is just as well not to explain 
how the instrument works or that there is 
anything simple about it. Neither is it ad- 
visable- to ask serious question; of any one 
undergoing the lie-detector test, for the 
device will always indicate when (he truth 
is being told* sometimes with embarrassing 
results. 


TlH* lit detector slricwi ill ehiniEi In the &uhj«Gi'l 
pvllfl lr r*t. It ii being u»td U find ■ certain card 

the indicating hand, (his ibcing recorded On 
the paper tape. 

Ordinary adding machine paper can be used 
fur the tape, the roll being supported on a 
dowel as shown. Another dowel, which ends 
in a knob outside the bar, is used as a take- 
up spool , As each question is sa lt ed , the knob 
must be turned! slowly and Uniformly. The 
paper could be made to unroll automatically 
by means of a spring or electric motor placed 
inside the box, but this would, of course, malt 
the construction more complicated. 

One ill nst ration shows the band which is 
wrapped around the upper arm of tbe person 
under^oin^ 4 tel, A rubber bag is made 
from a piece of automobile inner tube long 
enough to reach around the arm, Cemented 


This model, although it can be easily 
constructed from simple parts, works op 
the same principle as the famous lie-de- 
tecting instruments used by criminologists 
in obtaining confessions 01 guilt from law 
violators. It is based on the sphygmom- 
eter, a pneumatic device ured by physi- 
cian.; for testing blood pressure. Another 
type of lie detector, which operates elec- 
trically and is equally accurate and sim- 
ple, will also be described. 

The ‘'mechanical mind" of the lie de- 
tector is an indicating device that records 
variations of blood pressure on a moving 
strip of paper. Normally it will make a 
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irito one- side is line end of l tie ribbci tube 
from the indicator hoi, and into the other 
side is connected Hit bulb from an orcLLnajy 
atomizer. Sew the bag. Into a doth «iivcl(jf>r 
with tapes attached so that it can be tied in 
place. Squeezing the atomizer bulb will inflate 
the b*£ and cauac pressure Around the ami. 
The subject's owtL blood pressure o t ptllie 
will cause fluctuations in the ah pressure, 
these being recorded -on the tape as LUus- 
I rated. 

Probably you have observed that, when 
excited or frightened, your perspiration glands 
will become more active, this being most nc- 
liceahle in the palms of the bands, which 
will sometimes become quite moist, Another 
type of lie detector, known Sts the piydlO- 
galvanometer, lakes advantage of this fad, 
Mid with it you can carry out the same ex- 
periments suggested heretofore, It u vary 
sensitive, despite the relatively slight incieafce 
in perspiration that occurs when a person Lei Is 
A he, 

An electrode is firmly in the palm 

of one hand, and two- wires lead to a gal- 
vanometer through an ordinary dry battery 
and 6-volt rheostat. Normal moisture of the 
hand will allow a slight Current lb pass, so 


Hi trlfcfcer arm lund (-I'd ll* cliyth tfiVtftepi, 
■id haw th.cy iH applied to Eh* Upper *™s 

the rheostat ls adjusted until the galvanometer 
needle rests at zero. You arc then ready to 
shoot questions at the Subject. The meter wall 
remain unmoved UtitU the subject tells a lie. 
when his perspiration glands will immediate- 
ly become more active, allowing more cur- 
rent to pass through, the electrode. Tristan tty 
the- Rdklv^porDcicf nt^dlc will swing around s 
and with this visible evidence before him 
lie wilt be forced 10 confess I hat he was fib- 
bing about the answer la your last question, 

LIE NQftMAl BLOOD 

. ■ , PRt«uae 


Ai lie htHiJ picimni vicLei, e3i« recorder 

xibEi a itiiEtiirt bk« thi* an thf p»p*r tipr 

You can mate 

the galvanometer from a good compiM by 
wrapping a hundred or more turns of fine 
enameled wire {such as No. -10 from the sec- 
nF ujar y of tji uLd spark coil) Ufo-und il Y ™ 
Lhc s&me plane as the needle. Conp-ect the 
ends to a piece of lamp COrd, wiring the cir- 



PULSE- SEAT RECORDER 
THa indkutw h*ad i* mavtif 
ty air prti*HF* (tdiu a r Uls- 
ter diipUfpjfm acrElcJiad 1^1 
a pip* under the box cove- 


cult as shown in the diagram. Test it by turn- 
ing the compMS until the needle is pai&JLcI 
with the coil; then passing a slight current 
through the wire should deflect the needle so 
that it is ait tight angles Lo its former position. 



In order to make the appa ratus appear more 
complicated and mysterious, the Author used 
the mounting illustrated in a photograph 


WIHtij fur the piyeJiijfulvBiimnitET 

typ* of drtKtOf' A it iba haad etecimdi, 
B the if n-iEilvi gilvtnomtlcr, C tie dry c*U 
or etlll. mi D a 5-veU tjrpE of toy rlictiatM 


at the opening of this article. This is mere- 
ly three wooden disks glued together and vai- 
nisfiedr the meter being set in Ibc upper one. 
Plain copper wire was wound around the top 
disk for the sake of appearances, although it 
has nothing to do with operation of the meter. 

The hand electncKfc is a J4-In. wood dowel 
with IWO enameled copper wires wound, par- 
allel to each other, around the outside. The 
enamel whs then scraped from the outside, 
leMTEbg the wires insulated, from each Other 
but ihOwittg them to be “shorted^ 1 by Con- 
tact with a moist surface. 

To keep the sensitivity of this type of lie 
detector at the highest point, the hand hold- 
ing the electrode should be wiped with a hand- 
kerchief occasionally and the rheostat ad- 
rusted each time this is done, 



Handy Workshop Forge Made From Bio» Torch 

F |-:\V fa nil or honur workshops utl- provided with n 
Torgr, hill wilt'll llir occasion mises where litfhl 
blow Tm<-« wc | ( |j^M ls iK’cfssiiry. Li jiruetiful litlh- form' ml;i'. j Lie 
i m pnr vised from a blow-torch. A short piece of uns- 
ruin' provitlcil with mi elbow is Eusurled into n unu 
cmrlialK' m lei with sand ns isIlowii at (hr hut- UliAck- 
Kiinlh's eon! is heaped over ami around I be opcnmR 
[if the elbow. Moitnl Hie h&ow-lurcli on :i licuird, i.n.l 
Wlllt □ HU|l|i#i l tilt I hi- in roll ko ns to direCL Ltie riii me 
into the panpipe This forge will I provi.li- 'iiniririil 
Ih-iU for most uny wvl ding job— H. L Hendrickson, 


A- 


EulSQ® 


Cheap Fuel From Waste f Oil Paper 

A SLOW burning and very hoi llrrl.lfl.ee 
fuel can he had for nothing by utilizing 
crankcase oil mill old newspapers. The 
papers are folded Hal, □bout nine bj IwtJv-e 
indies, nud u nuiiilirr of them hound to^ 
gel her wilh holing wire. The blocks nPc I hen 
loaked several hour*, ri. a luisfid nf waste oil. 
after which I hey ore lump ujj ;uid drained 
Tltpy should he :. In red n nisi lie, LILUtor COVCr. 
and sladkyd wilh blocks between lo pcrniil 
air circuhition and prevent overheolinrf and 
[he hnzarfl r.f spontaneous rosu bullion- Dm 
liloefc will horn fur an hour nr two, jiving 
off a good iU-ilI nr lie'll at praeLieaily no 
expense- — Hill ('ratlins 


■WiHICD iK, 
ilN»HAO« 
QlL > 


EJ'LIKC 

*iftr 
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n bank of lamps cf- used, 

varying th-L* number of 

lamps in ihe cirftjii will 

con ! rcpf ihc- a mourn of 

current. If the current 

supply ss from a low-voltage source, such 

as a generator, storage battery, or trans- 

Former, a small rheostat should he used 

to Control ihe current. 

When 32-volt or I 10-volt direct current 
is available, the arrangement shown in Fig, 
l is. both simple and effective. The lamp 
fail 1 1? cunsi-hl k of several lamps, l he size of 
which depends upon r hs- current retailed. 
For plating small objects, the lamps should 
be of ?- or 10-watt size so that a fine de- 
gree of regulation may be obtained. To 
determine the polarity of ihu supply fine, 
place the two lead's chat go to the plating 
i mk in a solution of salt water, nnd small 
bubbles will rise from the negative lead, 

If small lamps are not obtainable, an 
old radio rheosias, from & to 10 ohms, 
placed in series with i he larger bmps wr[j 
help to controll the current. 

The set-up in Fig. 2, using a storage 
battery, a theosiat. and a voltmeter, makes 
a satisfactory power plant for electroplat- 
ing. The rheostat should have a resistance 
of from 2 to 6 ohms and may be salvaged 
from an old radio. The voltmeter should 
have a range of &lc volts, direct current. 

While a voltmeter is essential far fine 
oluLion wilt work, if one is unobtainable the correct 
material to amount of current flow log may be rfetcr- 
e. or object mined approximately by observation when, 
required u> the object to be plated is first, placed in 
s from l to the solutiun, If the nbjcct turns dark or 
the plating black immediately, the current is too high 
and must be reduced. If the object is not 
solution be- completely covered with a thin coaling of 
lode is ijilttc the anode material within one minute aft- 
provided to er being placed in the solution, the cur- 
rent should be increased. 

If one of the Leads from the storage 
battery is equipped with a battery clamp, 


It ftiiber Jl-volt cr 110-Tnlt direct cutrrnl is ivaihiL-lc. r.Dtliing mart i i 
□e tCeJ far o n ft r.i l , n e a placing oiilfit thun ■ Lamp bjr.k lu rcijuiace she current 


Current ror 

Electroplating 


without difficulty by any experimenter. 
A numher of ways of doing so will be tic 1 ' 
scribed in this and a following article. 

It is not necessary to go deeply into the 
i henry and methods of electroplating. 3k:- 
eause the subject has been covered re- 
peatedly in Ihe past, and the necessary 
Information is available in many bonks. 
In brief, a thin layer of une melat is de- 
posited upon another metal by placing 
the metal to be deposited, railed the 
“anode/ 7 and ihe object to be plated, 
known as the .aLhudc," in a suitable 
solution. _ Metallic salts for the mure com- 
mon varieties of plating, such as nickel, 
gold, and si her, may be purchased ready 
for use from dealers in electroplating sup- 
plies, or the solutions fyr any Lypc (if 
plating may be readily mixed according io 
lh ,n in situ (.(ions, to be fnund in any stand- 
aru handbook of formulas. 

When the posit ive pnle of a direct -cur- 
rent source is connected to the anode and 

the negative pole to the cathode, the eur- 



A CHOICE OF HOOK-UPS 

The siurauc baUrrpand tarnp-bank 
diagram is given in FLg. 1; □ ar- 
tery, rbeaii ■ t, and vc-l - me i e r in 
Pij. 2: wirtpui rft'IRir dnulu 
Ln Fl(*. 3, * t inJ Si and in ix- 
planaLian (af alrtrr.-itinj;. hatf- 
feclifiid, And cVTnpleEety retlifiid 
eiirrcnl in Fsfca. 6, 7, End 3 
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Dlicardtd chargers of [in type r r ■ -f r L y li-ifd 
For radio IfitlErid are eKcdtent ieji p-lrUfif 
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In mixing l he solution. proceed slowly, dis- 
solving a lit [If of the ammonium phosphate 
or boras. at a time until the water will absorb 
no more* Fill the jar to within 1 in. of the 
top with the solution mi set the wooden top 
in place. 

Before using the rectifier it will be neces- 
sary to L, fornr'_ the plates by connecting a 
UO-v-oLt A.C. lire to the posts attached to 
the aluminum strips, A 60- watt lamp muse 
be connected, in series with one of the Line 
wires. The tamp will burn brightly at first, 
then gradually grow dimmer until there is 
A barely pence publ-c glow. At that point the 
refLifier jig ready for use. 

The half-wave rectifier shown in the ctTOUit 
of Fig. J is constructed similarly to the lull- 
wave rectifier with the exception that there 
is only one aluminum plate and one lead or 
iron plate. The rectifier is "formed 1 ' by the 
same method out lifted for the full- wave 
rectifier, the connections being made to the 
aluminum and lead or iron terminal posts. 

Iti order to Understand the principle of the 
electrolytic rectifier, it is necessary to remem- 
ber that alternating current first (lows in one 
direction through a Circuit, then reverse* and 
flows m the opposite direction. As indicated 
in Fig. 6, the current rises from zero potential 
mi A to a maximum at point B, where it 
diminishes to zero potential at point C. Then 
jr begin* (0 E1*w in the opposite direction, 
rises to maximum potential at point and 
diminishes to jero potential at point £. This 
compile operation b Called a cycle, and the 
number occurring in one second, usually 50 or 
&0. is called the “frequency.! 1 ' 

Since in electroplating the current must 
How in one direction to cause the anode ma- 
terial to be deposited or the object being 
plated, it can be seen that if we attempt to 
plate with alternating current, both the plat- 
ing metal and the object to be plated will 
alternately act as the anode. Metal deposited, 
from the original anode during half of lh* 
cycle will be carried 

back to it during the Last half of the cycle. 



therefore none will ho deposited. IE a strip 
of aluminum and i strip of iron or are 
placed in a solution of ammonium phwphiLc 
or borax and connected to an alternating cur- 
rent line through a lamp or resistance, a film 
of oxide wilt form on the aluminum strip 
which will prevent the current from leaving 
the Strip, yet allow it enter from an opposite 
direction . This principle U used in the full- 



SWITCHBOARD 
FOR PLATING 

Current from i «!tir- 
* 1 ? bitlEry rniy be 
Tf nulncd by □tim cl 
■ thmlat and. volt- 
meter. which are tm 
it, turned oil ■ ckmiveh- 
itni panel. A hark 
view of the JU±id ci 
■Jiawa ihovf . j r.il Ihe 
i«t-dp Icr 
plllarf at the ItEl 


wave rectifier. 

The half-wave rectifier, consisting of a 
single aluminum plate and one lead or iron 
plaLe, is so called because it will rectify only 
half of the Cycle as In fig. 7, 

When the full-wave rectifier is used in con- 
junction with a Center -tapped, step-down 
transformer, both hakes of the cycle are 
rectified, resulting in a pulsating direct current 
similar to Fig. a. The current flows alter- 
nately from the lead plate to one of the 
Aluminum plates, then from the lead plate 
to the other aluminum plate. From each 
aluminum plate the current Bow* through 
the Iransformer secondary Coils in an oppo- 
site direction to the center tap of the trans- 


former, where it flows out to the anode of 
Ihe plating rank in one direction (Fig, 4). 

Other rectifiers suitable for electroplating 
are the types used for charging radio bat- 
teries before the all-electric set made its 
debut. Among these are Use kind that uses a 
gaseous bulb containing a plate and a fila- 
ment (Fig. 5} ; and the copper- Oxide type, 
which consists of a series of spedally treated 
copper jflitea. 

A transformer for use with either the elec- 
trolytic rectifier {Fig. 4) or the battery- 
charger type (Fig. 5j should have two 
secondary windings, each delivering 6, S. and 
10 volts, Detailed instructions for making 
A fransf currier will be given next month. 


HOWTO WIND A 

Step-Down 

Transformer 


FOR ELECTROPLATING 
AND OTHER PURPOSES 


O NE excel lent way to adapt ordi- 
nary llO-volt alternating cure By Kendall Fnrd 

rdnl for electroplating, which 

. require s low- voltage direct cur- Popular Selene* 1937 

ient r is to use a homemade step-down 
transformer in c on j uric linn with a recti- 
fier, a* explained last month (P r S, M., 

Nov. '56, p, «). 

The transformer shown in the accom- 
panying illustrations was especially de- 


signed to operate in conjunction with an 
electrolytic rectifier in a circuit such as 
that marked Fig, -1 in the previous article, 
but with alight changes it may be used 
with a discarded radio battery charging 
rectifier, [I Es also a good general utility 
transformer fur ordinary purposes be- 
cause i( has a range of from 2 to 10 volts 
m ?-volt steps. 

For use with an electrolytic rectifier, a 
transformer should have two secondary 
windings, each delivering 6, 3, and lb 
volts, This makes it possible to adjust 
the voltage over an extremely wide ranp; 
with a single rheostat. 

The first operation in building Ihe trans- 
former is im cut a sufficient number of 
transformer laminations Jo make a stack 
of each size 2 J4 in- high when pressed 
lightly icgelhrr. Suitable laminations can 
usually be obtained from burnt-out trans- 
formers, but if these am rot obtainable, 
Xu. 26 gauge stove pipe frun may be sub- 
stituted. Drive a number of nails into a 
board to make a form for stacking the 
transformer cure, and place a strip of 
tape across each end to hold the lamina- 
tions temporarily in phee. 
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as illustrated in a photo- 
graph. The nail form 
should be 4J& fit. long. Be- 
gin .stacking the core sre- 
Lions by plating an; of the 
longer laminations against 
one end of the Form, and 
another I unit lamination 
against the opposite end ol 
(he form. Continue to stack 
the lonp core laminations 
alternately unlit haJ J of the 
total number is used. 

St-LUie the two strips of 
tape around the assembled 
core Section and carefully 
remove it from the slack- 
ing form, Plate the core 

Wind 550 turns of No. 22 J>.C.C.. (double 
cotton -covered) magnet wire on a wood form 
(0 Serve as the primary winding. A suilahtc- Jt 

winding form is shown in Fig. i. This consists lW 

Of A wood block 1 \i by l$£ by 2% in., and 
two thin wood ends, 2^ by 2^ in,, held to- 
(tether by a crank- < 

shaped | threaded rod. 

outer comers, etttnd- P] * ttnc [lie „ d Jjiq . 

>n(! toward the ecu- (n^t I orvi tn ■ he (wr« I 

ler and into E tie center 

tie wires. Place- about 
10 in. of any small 

S>Ic wire in each slot . 

in the wood center 
block and allow them 
to extend beyond the / 

end block*. Wrap sey- jCK^Hhi 

oral layers oE thin ! 

cardboard around the / t ■m99^ >< 

tenter block, and pro- / 

ceed to wind the <0*1. i •••-_. 

A small piece of pipe / 

plated in • vice will support the form whiEe 
the coil is being wound. When 550 turns have 
been wound, bring the ends of the tic wires 
through the slots in the end piee** find twist A isped sososn of 
them together. Remove the coil careEuily <1w ififiriarmer core 
from the form and cover with shellac or »be''« On 

melted paraffin to serve as a binder, When ' ht ' . lh? 
the binder has hardened attach a piece of It 

lamp cord to the coil ends, and la pc the cod 
with oil Lon or friction tape. 

The secondary coils arc wound directly on 
one of (he taped core sections. Place a Strip 
of friction tape along the Core and fold one 
end bock around 

the starring u=i(e. The Following turn of wire 
will pii£ over (he end of the tape and hold 
the coil firmly in place, h'nr the transformer 
hj'.'iti.j. adjustable voltages, wind 11 turns o( 

So. .10 D.C.C magnet wire on the core sec- 
tion and bring oul a twisted lead, as shown in 
Fig. I . VVind T L more turns, bring out another 
twisted lead, then wind on -51 turns. The end 
of (his .1.1 -turn coil, when IwisLed wilh (he 
start of I he next foEL, will serve as the center 
tap of the transformer In winding the re- 
mainder of the secondary coil, 3-5 more (urns 
are required, Ibert (wo more coils of 11 turns 
each, with a IwLsled kad brought oul from 
ilw end of the It -turn coil nc*l to the second 
J-J-Him coll. 

When the winding is completed, there should 
be two single leads and five double leads ex* 

(ending from the winding, Each layer of wind- 
ing should be held in place with -i Strip of 


section in a vise with about 
1 in. of the solid portion Li f 
the core extending beyond 
ihe vise and wrap this sol- 
id ptmii-gn Lightly wilh S r i l - 
Lion tape. Continue to move 
outward from ihc vise and 
(ape about }4 in. at a lime 
until (he whole solid por- 
tion of the cone section is 
tapird. Wrap a second Fay* 
er of cap* around the core 
si c lion and coat with shel- 
lac. Proceed with the re* 
main] rig long laminations 
as above, making two 
[aped sections in all. 


The method n \ itacfcinr EIie limmiltc-ni It itiQurri in the ovi.1, 

They ire bound -with lipr bEtore be ini remove <t from eTi( form 

P lape, a$ w.it, done with (he starting Layer, it 
L 5 advisable to (ape l he twisted leads where 
they pas* helwrtst the trims of wire to pre- 
vent a possible short circuit at that point. 
Tape the winding, place the primary coil over 
the Other (aped tore section, and insert the 
short Lamination* m place, one half of the 
total number going on each side. The short 
laminations arc- alternately placed in the space?, 
between the tong b mi nations until all space* 
are filled {Fis?. 2 and . 1 ), 

Cut and drill four end damps (Fig. - 1 ) 
and provide threaded roifc (Fig. 5 ) to hold 
them in place. Place (he clamps- on (he core 
and mount (he transformer as shown in Fig. 
1 . Provide seven terminal screws and connect 
the secondary terminals to the screws. fi-lark 
(he EermiJiub to Indicate (he voltage of each. 

rriviAev nace A-hwm ru-BBtiK, mof.eAM a 
T^COM. a l UPli.ktLV im ws. 

i ll*-" WOOC*HI ChjI 1 . . . . 

i '--...'criH -JSiiiifciicft _ -V rA. 


41. -Hfr 

0# UCC*i&h[!y 
- (CHI- 


PuSBtR hEJ,KD 


»CG0 LXCV 


VP.-POJ f-PICTlOH TAPj ..CvC- 
RTCiP-hH -hG LS.10 e- lEt-OOi^ CO . 


cect anuok 
I '* Ciriv'. f J. 1 


coil 'ce union*- 
Coin ci a vps 
< * %r.^J 


CcTt lamina [Jem, wimlirp; |„rm fur r>it primiry tn-it, 4 elcdch ati^->viiif 
how secondary learl* itv DreU£hE oul, mil r-iEih.isd. u( mountinc (lie whoZv 
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When ncl used in ccnjuxctian with the recti- 
fitrr, the transformer mnkes ;m excellent gen- 
eral utility Ifawlonsier delivering from 2 to 
volts in step* of l volls. Approximately 
W ]t. Of wire m be ,equii,d ior the primary Tiilltwl||||r tht (|l4 (Umpi an ^ tt[tEI 

col l an “ A Iw- f^ r the &ficnndar> COLL, -wltieJi il it ?KC*iDA.ry to add itrniijij] itrewi 

If it is desired to use the transformer irt 

conjunction with a small size, or 2 -smpore wind a different number of turns on the sec- 
bolt ury-charger bulb, Et will be netessary L> ondary coif. Start the winding a* outlied 


When re-roved Trc-m dit rorm, 
ibe winding is covered ■. ■.■ .■ Il 
Jhejlic or inelrdL paiaAih 
ind bcisr.d. ii 3 l int 

cm con or IrjiiifrH i j ;i r 



The primary, whath cplta 
Jcr 5i0 turni, m quicker 
wound OH a farm by the 
method iltslltnltil abovr 


above and wind 7? turns of No. 13 D.C.C. 
magnet wire on the core. Malts a t wisted lead 
and wind 11 additional turns, of No. 14 D.C-C, 
magnet wire. The larger wire connects lu the 
fifamflnt circuit of the halUry-eharjscr bulb, 
as shown !ast month. In winding both of the 
transformers iu&l described, make certain that 
ad of the secondary coils ate wound in the 
same direction. 



F.ROSTEEJ glass for office partitions and 
doors is now made by using the amazing 
pulling power of shrinking glue, first a 
sheet of glass as smooth and clear as a 
window pane is lightly sand- blasted. Tlit-n 
a si rung adhesive, such as animal glue, is 


At -Upper E«[l, i 
eo*( o I n'-jt- is 
Ipplkd to clear 
K‘MS7 At ittL, a 
pane pf cJisa as 
it looks a her Lr 
is chipped by 
ihrinkins ictus.. 


SHRINKING GLUE CHIPS GLASS 


ia r Seioiice lffiil 


applied with a brush. The glps 
sinks imn ihc tiny depressa^tis 
in Lh.e glass. As it dries. It 
-h rinks. $r> great is the glue's 
tenacity tbaL ft pulls off chips 
of glass in an irregular frosted 
paiiem thisi diffuses the light 
but does huL leave the glass 
transparent, When iht glue 
a ml chi] is are washed off, the 
pane ids. ready for the market. 


Modern Mocha rue s IStliH 


Editor * Note: Emery cloth rubbed 
hri.sk ly on the glass should do aa well as 
saniHi lasting. 


Lawn Sprint 
ter From Gas 
Burner 

THOSE burners Inn ml in old gas sieves Ij-Ln^ n round junk- 
J- yards can be n«&rri| into sit vice- as -gnnk-n jurinklern. 
The pipe- which leads Id ibe burner proper is allarhrtl Id 
Ihe hose by means of rv ferrule. When Ihc burner is J;ml 11, it 
On I be lawn it girriuls (he waier over jl Mirpri singly wiiln 
are °. U Ibc points of l he burner .ire each hen! down slluhllj 
ihus area wijj be increased -coaslderabty.— Wayne Wheel rr. 








SOLDER COAT PROTECTS 
METAL FROM RUST 


A U5EFI.1L method of protecting any 
metal object except aiuminum from rust 
is to give it a coating of solder or fine. The 
solder Or StinC Can be heated tn as iron ladle, 
and the part to bo coated, alter being thor- 
oughly cleaned, is thrust into il. Smiit 
particles of zinc chloride or ammonium chlo- 
ride (sal ammoniac) laid Oh lop of the molten 
metal will s*rve Da a flux. The object can 
also be dipped into "killed" acid or a solu- 
tion of rine chloride before it ia thniil into 
the wider. After taking it from Ihe molten 
hath, thiotf the object on the tench or floor 
SO (he excess metal will be removed by the 
impact.— R. B. W. 
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RAISING PIGEONS 
FOR 

FOOD AND 
SECURITY 

By Fred Bikifo 

Most of us see the world dF the future 
as one of guttered, isolated settlements 
acid communities. 

One matter of importance in this life 
will be communication with other areas. 
Radio, T,V„ and telephone service may 
not be available, and unless you have a 
C.B, and the energy to power it, you will 
b« oblivious to whst b happen Lug around 
you. Also, you may be in need of medical 
assistance, or perhaps you are being 
attached and need help. Distances as ehort 
as a few miles may not be easily 
negotiated. 

One way to overcome this lack is to 
raise homing pigeons. These creatures 
require little care and can easily find their 
way homo From miles away. Messages are 
carried in small aluminum tubes fastened 
to a leg. and car be bought at most feed 
and hobby shops. 

Pigeons are found: everywhere and can 
be caught with a bos trap. Some are so 
tame you can catch them with your hands. 

Concentrate on the ones that have 
hands on their legs, tf the band is made of 
rubber, the bind was bred to race, and 
srobably got lost in a storm. Forget the 
ones without bunds. Most of them are 
clunkers, hut if you see a big, healthy 
Looking one, get him. 

Once you have your flock, keep them, in 
your coop and breed them. You. can make 
a coop from scrap wood and uarpapor. It 
should also have a screened- in porch 
where they can sun themselves and get 10 
know the surrounding area. The coop 
should also have a wide board, high off the 
ground, where they can Land. To enter the 
coop, (the birds, that is), cut a square out 
of the side about 7 ,a high and 12 M wide, 
flush with the landing board. Insert a 
series of metal bars made from coat 
hangers that will enable them to push 
through and get in. There should be a 
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FOOD AND SURVIVAL 


by Kurt Saxon 

The cost of loo d has bean rising several percentage points yearly for (he past 
several years. This year it is supposed to rise as high as 16% over Iasi year. 
Last year’s drouth, this year's floods, more people, less farmland, farmers’ 
strikes and many oilier lactorg will soon make food the greatest expense In the 
family budget. 

liberal economists, seeking lo avert panic, say "So what if the family lootf 
bill approaches 30 to 40% of I he average American's budget? Some of the 
world's people pay as high as 80% of I heir income for food,” 

Such a stupid rationalization would only comfort a fool. Higher food costs 
mean an all-around Towering of the living standard, Unlike inf ration on cars, 
clothing or other commodities, which can be taken care of and saved, 
recycled, etc., money spent on food is UleraFly money down the drain. So If 
you spend 40% of your pay check on food, rather than 15% as of ten years 
ago, you have tha! much Less to spend on commodities which can be saved. 

The higher tho percentage of its income a nation spends on food, the lower 
Us overall standard ot living. The lower Its standard of living, tha Power Us 
reserves for research and development, defence, public works and fulure 
planning. Hising food prices will soon Sower I he American standard ol living to 
that ol Mexico and finally Russia, (hen Africa, then India, then goodby U-S,A. 

As far back as 1972 I wrote one of tha first survival food books, titled HOW 
TO CUT YOUR FOOD BILL BY HALF OR M OR E- CITY SURVIVAL DURING THE 
FAMINE TO COME. I knew of she changing weather patterns even then and 
realized food prices were going to rise dramatically. In 1973 Came the Russian 
Wheal Deal which wiped out the U.S. grain surplus and sent most U.S, food 
prices up about 100% in that year. The official estimates of (he rise was only 
about 18% but (or a time, most staples did go up aboul 100%. In time they 
dropped, as the effects of the wheat deal were lessoned by more cropland 
being taken out of the soil bank. 

Now they are up again and going higher, this lime without the help of tho 
Russians. Also, the U.S, has I itlfe, it any, land lying fallow as in 1972. 

fit 1972 Ihore ware many books out on cheaper foods but (hay were not 
survival food books. They were more h call h food books than books meant for 
food economy. They were sound enough in their informaiion but the emphasis 
was on health, rather than economy, They were also written mainly by health 
nuls who had no Interest in economy, anyway. Food prices in health food 
stores are far higher than in the supermarkets and such books were of more 
benefit to the health of (he health food store owners than the buyers of the 
books. 

As books on food economy began to come out after the food price rise 3 of 
the early '70s, mosl ol them were trash. They ranged from hippy books On 
scrounging from behind grocery si ores lo those by befuddled housewives 
telling how to save pennies in the supermarket. 

Both (he books on scrounging and in taking advantage of supermarket 
bargains were, and are,, evading the Issue of the Survivalists’ independence 
from the Establishment. They are as unrealistic as a parasite who says he's 
giving up on jhe Establishment, quits his job and goes on welfare. The 
scrounger, the supermarket penny pine her and the welfare recipient alike, are 
hopelessly locked into Ihe Establishment and will fall with it. 

The main idea is lo become independent of an increasingly unworkable 
system. This can only be achieved by cutting out the middleman.; ihe food 
processor. The recent farmers" demonstrations Show that the growers gat only 
a small percentage of the food dollar. Fully 40%of Ihe price of food goes lo 
labor paid by the food processors, Another percentage goes for packaging, 
advertising, trucking and grocery store overhead 

So load, as it is grown on (he tarm, is still relatively cheep. Your key to lower 
food prices is to buy i( Irom the growers themselves, or through natural food 
stores, located in most towns. Foods In these stores ara not necessarily 
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parallel bar at the bottom, on the outside, 
that will prevent them From getting out, 

Once the birds have mated, your home 
will be their home, Spring Is the best time 
to male them, but they will mate year 
round if you let them. Now you can begin 
their training. If you have the time, don't 
use it on the birds you caught. The young 
onujH learn fast enough and will be nuirt 
loyal. They will eat almost anything but 
prefer grain. You should also keep them 
supplied, with fresh hay and grit. The grit 
helps them digest the grain. It consists 
mostly of tiny pebbles and crushed shells, 
thoroughly washed. It can be cheaply 
bought. 

To train them to come home, start them 
off by releasing them about a quarter of a 
mile from the coop, and as they get to 
know their way around, increase the 
radius, I also understand that they can be 
trained to fly at night, but have never 
experimented this concept. The trick is to 
keep them in a dark area from when they 
are born, and only letting them out at 
night. When feeding the birds, whistle at 
them. Like Pavlov's dogs, they will 
became programmed to where they will 
Link food to your whistling. You should 
only let (.he birds olj( when they are a little 
hungry, so you can call the entire flock 
back in seconds with a whistle. 

During the training, you will be able to 
pick oiti your best birds. They will come 
back first. Stragglers who return days or 
weeks later will make an excellent 
addition to your menu. 

Anyone who has plans to set himself up 
as a local Vigilante should think shout 
using this communications system. As 
part of your services, you can lease the 
birds to neighbors in exchange for their 
services. If you do not want to be a 
Vigilante, get other survivalists to raise 
their oWti pigeons. Then yon can swap 
birds for mutual protection. Use at least 
three birds each. That way you can be 
pretty sure at least one will get through 
with the message. Re sure that you don't 
keep them too long, or they may forget 
(heir way home. Every so often, release 
them, and swap three more for their tour 
of duty. If your refuges are isolated, this 
will bo an excellent excuse to socialize. 
Also. don't mix your friend's birds with 
your own. They may mate and not want to 
return. 

To give you an idea as to their potential, 
homing pigeons are bred to enter races 
that span hundreds of miles. So for your 
purposes, these birds are all you need for 
a fait form of com mtinEcation. 

One final suggestion is to collect their 
droppings. It has a high nitrate content 
and should be used for fertilizer and in the 
eventual manufacturing of explosives. 
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cheaper lhan Ihat in the supermarkets, but they take orders for foods In built at 
considerably reduced prices, 

In planning to economize on food, you should lake a drive around the 
outskirts of your town or oily and meet some farmers. Roadside stands, selling 
farm produce are also bargain places. People working there are usually 
families of local farmers and they are happy to sell you vegetables, not only by 
the pound, but by the bushel, the case and various other sizes, at a fraction of 
Iho cost you would pay at the supermarket. 

When checking Info the buying of farm produce, check also on the seasons 
when ft is best to go hunting for particular products. You can then plan on 
getting produce, and even grains and freshly slaughtered meat by the 
truckload. You can take them home and car them or otherwise si ore and 
preserve them and at little cost, compared to whai you pay I he food 
processors. 

My food book, page 190 of SURVIVOR Vol. 1 was written 
mainly for food economy and has heart expanded to cover canning, drying, 
meat preserving, etc. It Is a complete manual on home food processing. 

The problem Is, It's a poor seller to Survivalists, Most of my readers seem 
fixated on. buying weapons and tools and seem to think food books are for 
women. This is stupid. Food economy is far more important to the Survivals 
than anything else, The more you pay for food, the less survival equipment you 
can afford. 

I remember subscribing to the BLACK PANTHER, the main publication for 
black militancy. Each issue was full of threats of violence against the "pigs", 
Page after page was devoted to buying weapons and ammo, their care and use. 
But there was no mention of stocking up on foods, 

1 remember,' during the Watts Riots of T&£4, Ihe ghello area of Los Angelos 
was being systematically destroyed by rioters and looters. Atler four day's the 
rioting stopped. This was because the mailmen refused to go through the 
batiic ! nes to deliver the welfare checks. The food stores had been looiad and 
burned and the rioters were hungry. With a supply of food, (he floling could 
have gone on for weeks. Gut the cause for its ending was so obvious to the 
officials Ihat they wrote the blacks off as just a bunch of belligerant dummies 
with short fuses and no staying power and consequently unworthy of further 
concern. 

The same pattern was repeated in Detroit and several criher riot-tom areas. It 
was so predicatabie that later riots were simply contained by the authorities, 
who knew that hunger would finally put an end to it and the dummies would 
then settle down in their burnt out areas. Then there would be hardry any 
rebuilding, fewer jobs, less business, more welfare and so what? 

Maybe you think you're smarter end can use your guns to gat food. But when 
It hits the fan, the supermarkets will be cleared oul in hours. Then, those 
provident ones who have a good supply of food' will shoot you on sight. 
Common sense should tall you Ihat If you will have to fight for the food you 
get, you won't five long at all. 

E converted to unprocessed foods years ago and, although you may prefer 
dehydra (ed foods, I chose mainly grains and fre3h farm produce. It's a mailer 
of individual preference but you should familiarize yourself with various 
approaches lo survival foods. 

The only bread 3 eat is a kind I invenled, It is one third corn, ora third hard red 
wheat and one third rye. ground In a hand grinder bought at any health or 
natural food store. From the natural food si ore i bought 50-fbs. each of the 
hard red wheal for $12.15; corn, $10.00; rye, $11,25. Total $30.30, I also 
bought a pound of baking powder, without aluminum, forflO cents. 

To bake the bread, 1 ground and mixed Ihree equal portions of two pounds 
r.-.-s'.h of .he wheat corn and rye. You wouldn't want to grind all your supply at 
once as 11 stores belter as whole grains. 

The recipe Is 2 cups of flour (10 oz.) k 3 lave! tap baking powder, i level tap 
salt, 2 tbs melted cooking oil, bacon grease or what have you and one large 
egg. First pour i Vi cups of water into the flour. Then mix in the egg and salt. 
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Oxford Sausages. — To 
each pound of lean pork allow one 
pound of lean ved, one pound of fat* 
part pork and part veal. Chop ami 
lieat welt with a lard -heater. Allow 
one pound of bread- emails, thyme, a 
little- pflrfsley ; an ounce of sttge leaves, 
chopped very small ; two heads of leeks, 
or n Hide garlic* or shalot, chopped 
very fine \ salt, pepper, and nutmeg. 
To Paulk pound allow one egg, the 
yolks and whites separately ; beat both 
well, mix in the yolks, anti as much of 
the whites n.4, in necessary to moisten 
tho bread. Then make the sausages in 
the usual way* 

WorcentoT Gnusagea 
ato made of beef, jfce. ; add ahspioo, 
and any other spices and herbs you 
may choose. 







Mix well and then mix in the oil, Preheat a large, grea&ad frying pan and then 
quickly mix in the baking powder and pour the mix into tho pan. Jostle the pan 
so the mix settles evenly. 

Then I urn the fire down to whore it doesn’t touch the bottom of the pan and 
cover Hand let it alone for 15 minutes. Then turn the bread ova rand let it cook 
15 minutes more w I thou 1 the cover. If you have l he heal adjusted right you will 
have over a pound of the most tasty and nutritious bread possible. 

My lest batch weighed 21 oz. and cost 21 cents for I he ingredients, This was 
a coincidence as it might, bean ounce more or less different At any rate, II can 
be considered a cent an ounce e& compared to 31£ cents an ounce for 24-oz. 
of Roman Meal and another popular wholewheat bread, which sells for 83 
cents for a pound and a half loaf. 

Anyone can make this bread. You don't have to buy the grain In 50 lb- bags. 
You can buy & lest baled for 27 cents a lb, for wheat; 23 cents corn and 25 
cents rye. A quarter of a loaf of |his bread eaten for breakfasl along with your 
eggs and bacon or whatever, will give you a burst of energy which will help you 
lo work lake a horse for hours. You"N be surprised, it'll also be a great 
backpacking food as it dries to a light hardtack which Is energy- packed as well 
a$ tasty and lasts for months. Just slice the loaves In half and dry naturally. 

This bread, fresh, is also delicious. Its texture Is somewhat moist In Ihe 
middle, like cake, even though it is well done. It Is also highly dig eatable. 

In I reduce Ihis bread to your family and ihay will accept It and you will have 
cu I you r bread bi If by t wo t h I rds . 

Then Ihere are soybean, sprouts, t bought 5D-lbs. of soybeans from Ihe 
natural food store for $14.50. 1 put 6-oz. (1 cup) in a gallon jar and soaked them 
overnight. I put a piece of cheese cloth over the top, held, on wllh a wide rubber 
band. I emptied the soak water and tilled ihe jar with fresh wafer and then 
turned it over and let the beans drain on the side of the kitchen sink. I filled and 
emptied the jar again l hat avanlng and iwice daily for about a week, until Ihe 
bean roots were about four inches long. 

A1 Ibis time I emptied Ihe sprouts inlo a dish-pan lull of water and picked out 
Ihe live and good sprouts, leaving the hulls and the dead seeds behind, f 
weighed this baleh and found lhai there were over four limes Ihe original six 
o u nces . 

Soybean sprouts are (he meal nulritlous vegetable 1 know ot. Mung bean 
sprouts are more popular but soybean sprouts are more nutritious, So lor 11 
cents lor 6 oz. of soybeans at $14.50 per 50 lb bag you get the most nutritious 
green vegetable for the price of only 8 cents per lb, Try loget a green vegetable 

for 6 cents a lb at your local supermarket 

Soybean sprouts am cooked for 10 lo 20 minutes or can be eaten raw in 

$£1 1 0ids 

As Sprouters, 1 used gallon glass jars, Smaller jars won't do as the sprouts 
bunch up and mold catches on too well and is harder to flush Out. II you can't 
get gallon -glass jars, use gallon tin cans, pain led Inside or gallon plasllc 
bleach boitles, cut off at Ihe top. 

You can have as many jars, cans or plastic bottles going as you like. This 
will give your family a steady supply. 

I'm sure if you try the above two simple recipes you will begin to save money 
and get your family enlhused about the idea. You might also offer them a 
family gill to be paid for with part ol the savings. That would give thorn a 
greater Incentive lo adapi lo different, cheaper foods. 
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P EM Ml GAN — 
THE COMPLETE 
SURVIVAL FOOD 


1009 

HORN OF PLENTY 

IN YOUR FOOD DRYER 

by Kurt Saxon 


Rv Jewell Walson 

1 first texmeH abemi fmmmicEin irortl 
an ariick' Litlud "Power Food" written 
twenty-five nr thirty years ago by 
Graham L. McGill. To nty mind, this is 
the most 4,‘om p 1-eie survival food I know. 
He says the North American Indians and 
early explorers knew it as lean, dried 
buffalo meat and fat. It keeps indefinitly 
without refrigeration and may be eaten 
exclusively for as long as a year without 
producing . Ltiy Undesirable effects oil the 
hotly. Although for most people the taste 
for at must be acquired* many people like 
it when eating it the first time. 

McGil] says for thousands oF years 
pemmieun was the Staff of life for the 
Indians- no other rations were ramie d on 
a long hunt. Later fur trappers acid 
explorers learned of it from them and It 
became Lite most, important kern in their 
packs. Now it is almosl completely 
forgotten hut we need to knuw ubuuL it 
again an a survival food. 

Its nutritional value is high. When it is 
made properly it contains vitamin C and 
other ussenilal elements which are 
necessary for good health, It ts a well 
known fact that groups of explorers on 
long expeditions often developed scurvy 
heraujic of the lack of vil.atn.ifi C in their 
diets. McGill says that although 
pemmiean was ihu sole diet of ;i group of 
arctic explorers for a period of six 
morphs, not one of them suffered frum 
scurvy during ^his time. 

To those uf us who are health minded 
it Is important because it does not 
contain the nitrates and nitriLes which 
are found in prepared meats. El has not 
been produced correctly commercially km 
you must make it yourself to get all the 
nutritional benefits from it. Also, one 
may Ease excess weight on a diet of it 
ainne, McGill says he lost twenty pounds 
excess weigh L In two months on an 
exclusive diei of it- ll also seems to have 
psychological benefits. His wife said he 
was calmer and more optimistic. 

It can mil he boat for convenience on a 
back packing trek in the wilderness, it 
will keep wiLhoul refngerai inn or salt. 
On the trail this is important as salt 
produce h thirst and one may be far from 
water for a time. It needs no cooking or 
preparation, however :l may be warmed if 
desired. It is light in a pack. One may 
carry thirty fiuunds of lL on a thirty- day 


Drying has been the roost Common method of food 
pjreservrat ion for thousands of years* It is also 
the simplest and most practical method* It removes 
most of the weight, enabling one to carry m ore* 

Its reduction of bulk saves space, Tt is also the 
cheapest j requiring no particular containers, lit- 
tle or no energy and a minimum of labor* It also 
has an indefinite shelf -life* 

Indians sun-dried fish, meat, corn, squash, 
peppers, etc. toy grandmother used the hot attic to 
dry apple si ices and her homemade soap* Sun or at- 
tic drying costs nothing* It is best to have a 
simple frame over food to bo dried* Drape cheese- 
cloth over the frame to keep flies off. In an at- 
tic you don't need the cheesecloth* But you should 
have the food laid cut on boards suspended by wire 
from the attic ceiling away from mice, 

Prices for dehydrated foods aro fantastic* Next 
Lime you are at the supermarket compare the prices 
of dried fruits with fresh. I have several cans of 
dried vegetables and fruits I bought about five 
years ago, A one ounce can of freeae-dried green 
peppers cost $3*07, Four ounces of f reeste -dried 
potatoes Coat $4.15. Six: and one fourth ounces of 
dehydrated apples coat $4*35* When you consider 
how simple the drying process is* it doesn't make 
much sense to pay others to do it for you. 

You may lack an easily accessible attic, yard 
or roof* Also, maybe your weather is mostly humid 
or Loo often cloudy or maybe it's not summer when 
you have food to be dried. In tills Case you need a 
food dehydrator* 

There are several on the market* They are all 
good* since the principle is so simple only a fool 
would manufacture a poor one. 

At the last gun show I attended i bought a five 
tray Ronco for $50*00. A throe tray unit would 
haVEf cost $40*00. Sears, Penny £ and Montgomery 
Wards sell the Ronco for $90.00 for the five tray 
unit and $70.00 for the three tray unit* 

You can order the five tray unit for $50.00 and 
$40*00 for the three tray from Don Lewis, Dalloo, 
Inc* , 1805 N. Logan, Lincoln, IL 62656 £217) 732- 
3960 They're cheaper since Lewis is a promoter. 

The Ronco is a goud unit and pretty and comes 
with a booklet telling all about how to dry fruits 
vegetables, meat and fish and even how to make 
yogurt in it. 

If you aren't at all handy, and can afford it, 
order one* 

When 1 examined my Ronco I saw that its princi- 
ple w a s so simple I could make one. I did and 
tested it with 2 1/2 lbs. of beef for jerky. 1 di- 
vided the beef between the two units and was very 
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trip and need nothing else. It is so 
concentrated, a pound a day giues one 
enough natritiun and energy to do a day.H 
ut'ork and feel fine. 

As to the preparation of pemnucun, L Kl‘ 
Indiana cut all the fat from buffalo, moose 
or any other lean meat; cut the meal into 
strips and hung it Up to dry thoroughly. 
When Lt was ready to take down, they 
melted the buffalo fat over a slow fire, 
pounded the dried jerky into j. powder and 
added ll to the slightly cooled, melted fat. 
This was peEnmican the Indian way. 

As I lived in the city at that (im-e I had 
LO find a way Lo buy nit-aL ind fal (suelf 
that was ^oiiahle for pern mica it. 1 found 
that beef and mutton huul do not turn 
ranrid as do pork and butter but I 
preferred the taste of beef suut to mutton. 
Suet is very Inexpensive; about ten cents 
a pound where I live and some markets 
wjj] often give it to you. 1 also learned 
there is a difference in suets. Some of it 
did net render out as much fat as I needed 
so I learned iu buy whul ] call the ‘'flaky" 
kind which melts well 

I tried making pemmican by drying 
boneless stew meat but I found that most 
Stew meat has too much fat on it and in iL. 
If I cut the fat off I would not have much 
meal left SO I left El on and the meat was 
too greasy to pound into a powder. 
Because of this I could not get the 
ligaments and gristle out of El SO I put it 
into my Vita mix machine, blended it into a 
pulp and put it in the couled melted fat. It 
tastes the same but has more fiber in it 
than that which is pounded to a powder 
and so the texture is different. I also 
believe the Vitamin. machine gets so hot, it 
might destroy the vitamin C. I ant going to 
have to find a place 1 can buy a cut of 
boneless, lean beef. I have occasional}' 
found beef in the markets lean enough to 
make pern mieait but not often. 1 thought I 
might tcy brisket but it is often as fa| as 
any other meat. One is very fortunate to 
live where he ran raise his own beef and 
dry a part of it. 

The drying takes anywhere from « 
week to a month depending on the climate 
and the size of the strips. The smaller (he 
strips the quicker it dries, of course. It is 
better to have Lt too dry. if that is possible, 
than not dry enough, lt must become as 
black and hard as it can get. It will mold if 
Ei is not dry chough. String it on strong 
cords teach only |npg enough to be easy to 
handle). Nail the cords high up between 
trees or posts outside if there is plenty of 
sun and good breeze. Spread the pieces uf 
meat so there is a space between ihem. It 
must stay dry so if the climate is damp or 
unfavorable for drying, it must be dried 
indoors. I found tl easier Id dry El indoors 
than to try to keep it dry outside. 


pleased that mine worked better. It was faster and 
the beef was more uniformly dried than in the Ron- 
co. Much of that in the Ronco had to be rearranged 
so as to dry completely , 

I think just about everyone likes beef jerky 
and it costs about 50 Cents an ounce from the 
store- I had a little over a pound for $3.75 or 22 
cents an ounce- Jerky is delicious and a couple of 
ounces nearly makes a meal. It is also more nutri- 
tious than cooked beef. 

Tt is very simple to prepare. Get the cheapest 
beef roast and remove any fat. Cut it across the 
grain in slabs about 1/4 inch thick, Then cut the 
slabs into inch-wide strips* 

Next, the beef str-ips have to be soaked in a 

marinade. This is simple and anyone can make it- 
Get a bottle of Kikkoman Hawaiian Teriyaki Barba- 
cue Marinade £ Sauce or Lawry * s Tender! King Beef 
Marinade or any other brand of marinade from your 
supermarket* Buy Liquid Smoke from the same Shelf* 

Use a bowl large enough to hold all the beef 
strips and put in four tablespoons of marinade, 
two tablespoons of Liquid Smoke, two teaspoons of 
salt, one teaspoon of red pepper and two-thirds of 
a cup of water. This is enough for about four lbs 
of moat* Put the strips in the marinade one at a 
time and make sure each is covered with the mix. 

After soaking for 30 minutes or overnight, emp- 
ty the meat into a sieve and let the excess mari- 
nade drain. Then lay the strips around the centers 
of the trays, barely touching, certainly not over- 
lapping. Leave a four inch circle in the middle of 
the trays for better heat circulation* In the case 
of my design t the bare circle prevents the juice 
from dripping on the light bulb. The unit shrinks 
the meat before drying the juice so it does have a 
tendency to drip* 

After three hours, rotate the trays so the bot- 
tom one is on top, etc. This will better equalize 
the drying process. After three more hours the 
beef should be dry. This is easy to check. Just 
cut a strip in half at the thickest point. If it 
is dark clear through, it * s done, While still hot 
it will be limp* But it will stiffen as it cools. 
Don 1 t be too picky about the three- hour drying 
time. If you cut the beef slightly thicker or if 
your unit is of slightly different, dimensions it 
might take a longer or shorter time. But since it 
costs next to nothing to run, run it however long 
it takes- You can't hurt jerky. 

Drying vegetables is another matter. They’re 
all different but need blanching. To blanch veget- 
ables, cut them in thin slices or dices and then 
itrumerce them in boiling water or steam them for 
two minutes or however long is recommended for 
that particular vegetable* This not to cook them 
but to Kill any bacteria and it also stops the 
action of whatever living enzymes they have so 
they don't change color or lose vitamins. 

Drying fruits requires pretreating by dipping 
in a salt solution* lemon juice* etc, * again to 
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When it was dry T tMk it dawn, placed, 
il an a clean dish L&we! on Biy cutting 
board and pounded it with a hammer mlo 
a powder. There will be pieces .gristle 
left which must be separated from the 
pgwdered jerky and Ihrflwn out. These 
are too hard; to eat. 

Before l started pounding the jerky T 
had cut the suet into small pieces and! had. 
It slowly moiling on the stove- From this 
you will have "eracklihgs” left which are 
also good eating. If you have melted suet 
left, it may be used far cooking. This fat 
does not have any chemicals or 
preservatives in it and it keeps 
indefinitely- Do not have the fire hot 
enough for the grease lo smoke. Strain it 
to get the cracklings out. 

When both of these were done, 1 
allowed the fai to cool a little in order not 
to cook the jerky when it was added to it 
and destroy the vitamin C in it. I then 
weighed out equal parts of the fat and 
powdered jerky and mixed them together 
well. If you wish. Instead of weighing it 
you may simple add enough fat to the 
powdered jerky to moisten it. I then 

pressed this mixture into square loaf pans 
and allowed it to solidify. It was then 
ready lo be sliced and eaten. 

Do not dip the raw meat into boiling 
water or smoke it. This destroys the 
vitamin content and takes out the 
essential juices, Any beat hotter that the 
sun destroys the vitamin C to such an 
extent one will have scurvy from caiiug 
only pemmEcan of this kind over a long 
period of time. 

Because of our food preferences and 
prejudices about food many people dislike 
pem mica n at first but this can be 
overcome if we continue to eat it until we 
acquire a taste for it. 

6n a back-packing trek the joy of being 
able to cover more ground with a light 
pack and no time spent with food 
preparation and puts and pans should 
outweigh the dislike of a different food 
and a lack of variety in the diet. 

I have not overcome my taste for salt so 1. 
add some to my pemmEcan. However, if ! 
were going on a trip, I would nol put sail 
in it because of the thirst problem. 1 also 
add some dried herbs to the fat before I 
mis in the jerky; driad minted garlic, 
dried mincEd union, sage, oregano or 
whatever is desired. As I use herbs to 
keep my body in good condition, 1 can't see 
that they can do any harm in pemmicau. In 
fact they would be a health benefit and to 
me, they improve thfc flavor, 

McGill says pemmkan can be made 
from dried fish. The fat is evenly 
distributed in fish already and it does not 
solidify when it is carried on a trip in 
freezing weather. It may be eaten just as 



Before Drying 



After Drying 

retain the vitamins and preserve the natural colon 
In THE SURVIVOR Vol. 3 is a complete course in 
home dehydration. It has all the details for fruit 
and vegetables j meat and fish. This article is 
just to get your interest. Once you make your own 
unit and make some jerKy you’ll be ready for more 
detail * SURVIVOR Vol. 4 will have the complete 
text of ''Drying and Dehydration of Foods 11 from 
1943, This is a commercial course for those “tfho 
want to get into the business. And as food gets 
scarcer > drying it "when ifc 's in season and cheaper 
will insure" the survival of a lot of smart people™ 

But to start, I urge you to make and test my 
simple unit. It takes no skill and less than $10. 
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IL LS when il ii Ulktm ufF Lhe drying ruck. 
Qne dws not need to know how to slice il 
Fur drying ami iL needs sunny weather nnd 
a j^ood breoKe. 

I hope you will Irv pejIHTlicaij, I think 
you will like it. Also, stock up a good 
supply of it Tor 3 crisis. Gwd heallh and 
KCK'd eat ing. 

HERBS— A MUST 
FOR THE 

SURVIVALIST 

hy Jewelt Witwji 

Those of us who have gone back to thE- 
land have learned the value of herbs, W? 
also iearned we had to be cautious and sure 
of those we used, the part of the plant to be 
used, harvesting and drying them, the 
preparation for their use and the amount to 
be liken. 

Com Frey is one of the must iettpor tacit 
herbs we have and about as toxic as 
spinach. The leaves are good for poultices 
For bruises and swelling, broken bones,. 

I emu of its common names is knitbone} and 
can be used to stop bleeding. Tea made 
From them is good For kidney and bladder 
disorders. The roots co-main allantion 
which today's medical Literature knows the 
value of for ulcerations both internal and 
external. A tea made from the leaves is 
good for colds and the Leaves can be cooked 
and eaten as greens, Many of tho herb teas 
do not taste good by themselves so we mix 
some of those which have a pleasing flavor 
with them or add a little lemon juice and 
honey. Com Frey is one of Lhese. 

O no ca n make chicken soup From bouillon 
cubes, add a very am all amount of sage, 
some dried parsley, dried celery leaves 
idry them from a stalk bought from tho 
super -mark el l minced dried onion and 
garlic and a very small pinch of thyme and 
rosemary. Some of these are very strong 
90 use only a very small amount of those 
like sage, rosemary and thyme. Make ft to 
suit your taste. A]] these herbs act like 
antibiotics in treating a cold and the soup 
also tastes good. 

Chamomile teais a very good but gentle 
disinfectant For the eyes or taken for 
internal disorders. Whoit dropped in the 
eyes il must be allowed to cool a Lillis' and 
strained through cotton. Ft has so many 
small particles in it, it must be strained 
well if it is used in the eyes. It is also good 
for sluggish digestion, flatulence and 
insomnia. Weiilsu use it to water our young 
seedling plants (ji prevent damp-off. 

For fever, neuralgia, influenzal aches 
and pains, premenstrual migraines and 
painful menstruation lake a concentrated 
infusion of 1 tablespoon ful of chamomile to 
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in mater ials * You can build in an afternoon and 
use it from now on. Since it Has no moving parts 
it should never wear out. 

For my unit I was fortunate in having the box 
my ice cream maker came in. It is one foot to a 
side and across? and 21 inches from the bottom to 
the top of the flops. To this simple box I added a 
Common porcelain lampholder with lamp cord and 
plug, plus some aluminum foil, Aside from some 
duct tape and glue, that’s all there is to it* 

I asked the man who sold me the Ronco how much 
energy it used and he told me it used less than a 
100 Watt bulb. I put a LOO Watt bulb in my Unit, A 
100 watt bulb uses 2,4 Killowatt Hours or 10 cents 
in 24 hours. 

For trays I bought a square yard of 1/4 inch 
mesh galvanised screen for $3.06 from the hardware 
store. From it I cut four 12 x 12 inch squares. At 
the corners 1 cut four 1x1 inch squares. Then I 
bent the sides up one inch o r four meshes . I then 
bent the Sides two meshes inwards so tho trays 
would sit nicely one atop the other, 
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< : Li t away v i e w of dryer. 


for meat and most vegetables. But the acids from 
fruits and certain vegetables such as tomatoes* 
might corrode the zinc coating. This is no problem, 
Just get a can of clear lacquer spray and spray 
both sides of tho bottoms. The trays will then be 
ready for anything you wish to dry and will also 
be washable, 

1 added a touch Ronco didn't have, I put a 12 x 
12 inch square of aluminum foil on the bottom of 
the dryer* over Lhe projecting mouth of the socket 
without the bulb. This is easily done, Simply lay 
the aluminum foil* shiny side up, over the socket, 
hash to got the imprint and then use a razor Knife 
to cut the aluminum around the neck of the socket. 
An added touch was a layer of plastic wrap on the 
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about 4 ounces of boiling water; Leave- to 
infuse for an hour; strain and press 
through a doth. A few drops of lemon juice 
seems to reinforce ita action. 

A tea made of the leaves of the mutlien. 
plant b good far colds, bronchiiii, uGughs. 
hay-fever r asthma, sore throat earache 
etc, — any hind of respiratory ailment. It 
works beautifully for earache although it 
somctinfLes takes & number of days using it 
twice a day, Its leaves are so fuzzy it must 
be tied in a doth or p-ut in a tea ball as the 
fuzz comes of f in the mouth and throat The 
taste of the tea is very much improved with 
a few drops of lemon juice. Fur earache the 
warm tea may he drop ped i n the ear,. 

We keep an aloe vera plant in a pot in the 
kitchen for burns; pinch a piece of it off, 
break it open and apply the juice to the 
burn. Although one may buy the liquid 
from the plant at drug stores to be taken 
for stomach and other disorders, be careful 
that you do not try eating the plant as the 
outside covering is a violent purgative- 

We plant seeds of oranges, Lnmon and 
grapefruit in containers so wo can bring 
them in during the winter. We use the 
leaves nf these fresh in OUT herb teas. They 
are delicious and gond fnr you. The orange 
flowers may also be used if you can get 
them to bloom. The seeds must not be 
allowed to dry out if they are to germinate, 
place them directly from the fruit into the 
soil 

Dr. Gazin wrote long ago that 
prange-flower water is in frequent use for 
spasms, convulsions, palpations, nervous 
colic and hysteria. Thu flowers and leaves 
picked directly from the orange tree still 
have the same sedative effect upon the 
sympathetic nervous system and are a 
remedy fur insomnia. Take three or four 
cupfuls of the tea each day — cine to betaken 
at bedtime. To make the tea take three or 
four leaves to a cupful uf boiling water and 
steep for ten minutes, The orange is very 
high in vitamin C and a preventative for 
scurvy but rose-hip tea contains many 
Limes more vitamin C than oranges. 

For liver complaints select lemons that 
have not been sprayed wj£h preservatives, 
or wash thorn well, pour j bout a quart of 
boiling water sweetened with a tahJe- 
spoonful of honey, over a lemon cut into 
rings and unpeeled. Dei it infuse and drink 
warm in small cupfuls during the day. For 
influenza and colds, go to bed an d dri nk the 
juice of a lemon in a cup of hot water 
sweetened with honey. For sore throats or 
irritations in the mouth use the above in a 
glass of water as a gargle, 

-Sachets of dried lemon peel hung in 
closets or cabinets will prevent moths and 
lemon peel scattered in an area where the 
kitty is nut supposed tn go wilt keep her 
away. 

The lemon Ls antiscorbutic as well as an 


bottom, 'I'bis is to catch the drips so there will 
bo no cleanup job after each drying. 

The light bulb should foe two inches beneath the 
bottom tray. To keep the trays above the light I 

cut a 7 x 46 inch strip of corrugated material 
from another box, I bent it every 11 1/2 inches* I 
then folded a strip of aluminum f oil j ^Tiiney side 
out, around the strip, 1 then bent it into a. 
square and put it in the bottom of the dryer. 

How the dryer has plenty of heat reflecting 
area and the strip is thick enough for the bottom 
tray to rest on, 

MATERIALS LIST 

Several square feet of corrugated box. 
Five feet of aluminum, foil- 
Duct tape* 

Glue. 

One square yard of 1/4 inch mesh gal- 
vanized screen. 

Medium, base porcelain lamp holder. 

Six feet of lamp cord and plug* 

One 100 watt bulb, 



The diagram shows how to lay out the box* The bro- 
ken lines are to be bent and the other lines are 
to be out* After folding the box, the tab at the 
right is bent and covered with glue and the left 
side is pressed over it to hold it just like any 
box is glued. The bottom flaps are bent in and 
glued and the box is complete. The top flaps are 
bent over and weighted shut while the dryer is on. 

OOPS I 

A few more notes on jerky: 

My second and largest batch went into a sip- 
lock bag of the largest size. The meat was so 
dry f. didn't even bother to zip it after taking 
out a portion but just folded it over and put 
it away- As I continued to eat it I gradually 
noticed a taste like meat which is starting to 
turn* Properly dried meat, whatever spoiled it, 
would not have that taste. So ] realized I had 
not properly dried it. This was mainly meat cut 
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arittseptsc and a baits; rii'iilu. It is 1 well 
knenvn fact that lemon juice can kill 
bacteria in a. -quarter of in hour. 

I planted the seed of a papaya in a 
container and use the leaves as a 
tenderer when cooking mEal. 

We use mini for digestive purposes, 
upset stum ach and flavoring for food and 
drinks. We dry some and keep a pot of it 
growing in the kitche n. 

We also bring in a pot of basil for the 
winter, ft is good in many dishes as well as 
atl excellent tea for nervousness and 
stomach disorders. It is a .sort of natural, 
nort-tnjfic “tranquilizer" and has a 
delightful fragrance. Hang a smalt hag of it 
in closets and place it among the linens. 
Planted among nor tomatoes it repels 
insects. 

The yarrow plant provides us with an 
ointment which is good for cuts and 
abrasions, burns and skin infections. We 
heat Crisco very hot but not smoking, take 
it off the fire and drop the eut-up plan! 
roots and all, into it and let it set until it is 
cool enough tn handle then squeeze it 
through a cloth into a jar. Yarrnw also 
repels Japanese beetles, ants&nd flies. It is 
high in potassium and is used to treat 
symptoms of flu and common cold. It is said 
that yarrow is better than quinine for 
fevers. 

The leaf powder from the yucca plant is 
used for skin infections, [ dry the leaves!, 
powder them in my Vita-Mis machine, 
heat Crisco, mix the yucca powder well 
into it and let it cool to make the oinlmenL. 
The roots when swished around in water 
make a sudsy wash for externally caused 
skin disorders, eruptions and slow-healing 
ulcers. One of its common names is 

soap weed. 

A decoction of the flowers; of the violet is 
prescribed for colds, bronchitis, coughs, 
whooping cough, irritations of the 
respiratory tract and headaches. To make 
it take 3 or 1 teaspoonfuls of dried flowers 
to a quart of water, cold soak for a few 
minutes, bring to a boil and leave to infuse 
ten minutes. Drink 3 or 4 cupfuls a day 
between meals . A deration of the root is an 
emetic. 

In gathering and drying herbs, gather 
them in the morning after the dew has 
dried on them- Wash them and hung them 
up in the shade to drip dry. 1 then take 
them down, place them in brown grucery 
sacks, label them and pin them with clothes 
pim* on a wire i have across one end of my 
kitchen. It may take a little longer to dry 
them in sacks but It is less trouble and 
cleaner, 

Some of the herbs, of which only their 
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thicker than that which h^d indeed dried* Also, 
I noticed that mold was beginning to form on 
some of the pieces* I put it all back in my 
dryer and left it for several hours* (You can't 
over -dry jerky)* i then remembered I had no- 
ticed water droplets on the s_ides of the upper 
part of the dryer. I should have left the flap 
open about a half inch to let the water vapor 
escape, it was partly the inability of some of 
the water to escape and partly because some of 
the beef was cut thicker than that I had judged 
to be dry* 

Afternotesi Dry twice the time to make sure* 
At 10 cents per 24 hours you can afford tn dry 
jerky longer to make up for pieces which are 
thicker., Leave a slight opening at the top for 
the water vapor to escape through. When finish- 
ed, put all jerky not for immediate use in jars 
and lay the jars* lidless on their sides on the 
first tray and dry for an hour more. Put the 
lids in the dryer, too. After that hour, with- 
out removing the jars or lids, screw on the 
lids and then the finally dried jerky should 
keep indefinitely, 

SAVING $ WITH A 
THERMOS BOTTLE 

Many subscribers write that they will eventu- 
ally buy all my books but they can't afford them 
at this time. Many are students on limited allow- 
ances* Some are on Social Security or pensions* 
Others are on Welfare, as 1 was after an injury, 
when I cot $86,00 per month in 1969, I paid $50*00 
for rent and had only $36*00 left for food and in- 
cidentals* Even so* I ate better than before. Pri- 
ces were indeed lower then but, surprisingly, the 
costs of the more basic foods have hardly changed, 
For instance* 50 lbs of hard red winter wheat j 
the highest in protein* minerals and vitamins* av- 
erages $14*00. ( 2 00 breakfasts at 7 1/2 cents)* 
RtroVn rice* also higher in nutrition than white, 
costs $14,00 for 25 lbs, (Also 200 hundred serv- 
ings since rice swells twice as large as wheat) . 
These are bought in bulk at any health food store, 
Wheat and rice are the staple foods of billions 
and if prepared my way will fill you up* give you 
boundless energy; and cost nothing, if you consid- 
er that the Saving in gas or electricity will off- 
set their purchase prices, 

I don't mean that wheat and rice, plain, is 
what I'm asking you to live on. When is the last 
time you've eaten a potato plain? I'm simply sug- 
gesting you process all your food in inexpensive, 
energy-saving ways and eat better than you ever 
have for less than $10,00 per week. Then you can 
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HEALTH BEER 

by Susan Kramer 

Why do 1 say “Health betrT One reason 
jg the blackstrap molasses. According is 
the NUTRITION ALMANAC blackstrap 
molasses contains calcium, iron, mag- 
nesium, phosphorous, sodium. Bl, B2, Bfi, 
BJ2, niactn. inositol, and even a. little folic 
acid. Some of these nutrients are used by 
the yoast critters, however some go right 
down the hatch with your beer. Also con- 
tributing to the "heallMulrase" of this 
beef is the use of dextrose rather than 
sugar. Dextrose is a very simple sugar 
that is easily and thoroughly digested by 
the yeast, White sugar must be broken 
down by the yeast and leaves a residue 
that is not used by the yeast. Those who 
drink the dextrose beer rather than the 
while sugar beer say that there is less of a 
hangover when indulging in the dextrose 
brew. Malt extract also has food value. 

Those who get all they need nutrition- 
ally never become alcoholic. When nutri- 
tional needs arE satisfied people need not 
drink in an uncontrollable manner any 
longer. (Read Rod ale's HEALTH FIN- 
DER page 32 - 1 

EQUIPMENT: 

1. Pan to heat water 

2 . Five gallon plastic huckeL 

3. Siphon hose 

i, A doien quart canning Jars 
5, Two pounds of dextrose Icorn sugar), 
or plain white sugar 
Beer yeast 

7, Unsulfored blackstrap molasses (two 
quarts) 

8, Malt extract [use amount specified on 
the can you buy) 

Boil ten quarts of water and cool until 
you can hold your Unger in for at least ten 
seconds. Pour into plastic bucket and add 
dextrose, molasses and matt. Dissolve 
yeast in about one half cup of the mixture 
and let stand until you can see it working 
[three to five minutest- Add the yeast 
mixture to the bucket. Cover and let stand 
in a warm constant temperature. After 
three days begin tasting the beer. When 
the sweetness is almost gone, siphon the 
beer into canning jars carefully, keeping 
the yeast sediment at the bottom. Part of 
this yeast can be used to start your next 
batch of homebrew, The rest can be used 
for baking breads, doughnuts, cakes, 
plaza, etc,' See SURVIVOR 1, page 73 r for- 
mula tfl&lS, “To Preserve Yeast, - ' Also, 
any excess yeast can be used as a nutri- 
tional supplement in any food dish by first 
boiling it to kill the yeast's action. 

Yeast Is an organic body that thrives in 
a sugary solution and gives off carbon 


not. only afford all my books but many other things 
you 'vo wanted but had to do ’without because most 
of your food budget goes to pay others to do what 
you should learn to do for yourself* 

In this issue I'll tell of the thermos and the 
dehydrator as first steps in eating better for so 
much less. I vill get to steaming, the crock pot 
and the pressure cooker in subsequent issues, As a 
Survival ist, you will have to understand food pre- 
paration or you might as Well eat, drink and be 
merry in the short time you have left* 

A great factor which makes this course practi- 
cal end easy to understand is that since it's by a 
man* it is basic* gut -level and moron-simple* You 
von 1 1 even need to open a cookbook, 

First the thermos. There are three kinds but 
only one is practical. Forget the cheap, plastic 
ones lined with styrofoam. These might cook oat- 
meal and white rice but do not have the heat hold- 
ing power you need, Silvered glass thermoses are 
fine, but a bump will break them. Also, since you 
are going to do actual cooking and will use a fork 
to remove the contents, they won't hold up. 

The only practical cooking thermos is the Ai la- 
din Stanley* It is lined With stainless steel, is 
well insulated and will keep steaming hot for up 
to 24 hours and holds a quart, It is also unbreak- 
able, with a lifetime warranty. It costs $19.00 at 
Wal-Mart or can be ordered through any sporting 
goods store. It would save you its price in a few, 
days* If you have a family, get two or three* 

Most foods cook at 100 degrees or more- We are 
used to boiling, which is 212 degrees, and foods 
do cook faster, the higher the temperature. But if 
time is not important* cooking at a lower tempera- 
ture is even better as most vitamins are not brok- 
en down. Thus, if you cook at a minimum heat you 
save nutrition. 

A great factor in thermos cooking is the saving 
in the cost of energy. Whereas it would take about 
two hours to cook whole-grain wheat or nearly an 
hour to cook brown rice* thermos cookery takes on- 
ly five minutes to cook anything. So it is indeed 
possible to save as much in energy as you spend on 
the food, You can imagine the convenience of ther- 
mos cookery in camping, which would save on wood, 
weight of food carried, and no food odors to alert 
bears or enemies* 

Thermos cookery is also an advantage to anyone 
living where he is not allowed to cook. There are 
no cooking odors to tip off the landlord. 

First, you need the thermos* Then you need a 
heat source* If you are in a non-cooking room, buy 
a cheap, one burner hotplate from your local Wal- 
Mart* Target* Sears, etc. You'll need a one-quart 
saucepan. You'll also need a special funnel to 
quickly pour the pan's contents into the thermos, 
plus a spoon or fork to help the last of the food 
into the funnel* 

To make the funnel, cut off the bottom four in- 
ches from a gallon plastic milk container, If you 
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dioxide and alcohol {the drinkable type) as 
waste products. Unfortunately for those 
of us who like a strong alcoholic drink, it is 
impossible to make beer containing more 
than twenty percent alcohol. An alcoholic 
solution of above twenty percent renders 
the yeast critter dormant. So even adding 
more destroy or yeast will not make your 
beer more potent than J20Qb alcohol. 

Beer yeast can be found in hobby shops, 
head shops, specialty stores, or large de- 
partment stores that carry homebrewing 
supplies. 1 bought mine at Pacific Para- 
phernalia, 1QB7 H Street, Areata, Calif' 
ornia 95521. You may also want to check 
your local library for books on beer 
making that may contain listings of outlets 
for beer making supplies. 

Store the “Canned" beer in a cool place 
and age it. When you are ready to drink it. 
carefully pour into another container i lar- 
ger than b quart so that the heed will not 
run over! leaving the yeast sediment in 
the canning jar. This yeant can also be 
used to bake bread or as a nutritional 
auppliment. If a jar breaks due to too 
much pressure, simply loosen the lids and 
lei out some of the “Fix,’' This is an advan- 
tage of using -canning jara rather than 
capped hot Lies. 

THINGS TO CONSIDER 

If any of your equipment used Is not 
sterile you may introduce another yeast 
into the batch. This may give a foul taste, 
Keep ft cltift. 

If you use sulfured blackstrap molasses 
instead of unsulfurad the sulfur will kdl 
the yeast 

If you question the purity of your water 
imostcity water is full of chemicals) then 
buv distilled water of find a fresh moun- 
tain stream. My water comes from a 
spring but I still boil it to be sure there is 
not another yeast, besides the one that I 
introduce. 

This Is an easy way to brew your own 
beer. You can make your own mall ex- 
tract, by sprouting, masting, gristing, and 
sleeping grain, Make your beer stronger 
at weaker. Experiment with the flavor by 
adding wormwood or other herbs. A 
strong tea of sassafras* and sarsparida 
can. be added for a root beer taste, This is 
just a way to begin your study of the "art 
of homebrew,” Cheers! S 

SALT HORSE 

by Boyd Hill 

An often overlooked method of 
preserving meat is the old brine pickle that 
created the “Salt Horse" of the days of 
sailing ships. Meat— particularly beef- 
tbua embalmed would keep for many 
yean, even in situations of extreme heat 
and humidity. 

Today's corned beef resembles sailing 
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ahip beef about as much as a raccoon 15 like 
it* distant cousin , the Grimly Bear, When 
dried it touM be cut and polished like a 
nre-grained exotic wood. They even made 
smllf boxes of th e atuXI. 

It would be hard to find an oak “'harness 
cask" today, and. It isn’t neceasai-y. From 
your friendly neighborhood fast Iced 
emporium get several of those two-gallon- 
p]us plastic bulk irLayunaaise jars- 

Get the beef on the lean aide (any tough 
cut will do fine) in two to fuiU 1 pound 
chunks. Trim off as much fat as possible 
Stuff the meal Into the mays jar until the 
container Is almost filled. 

Then make up your ptekle brtne P 
dissolving enough salt in the water until a 
peeled potato will float in the solution. For 
each gallon, add a quarter ounce (about a 
half teaspoonftil]} of saltpeter which, 
among other things, helps keep the beef a 
healthy red color. 

Fill the jugs to the top with the brine, 
and shake the jug to make sure each pi™ 
of beef is completely surrounded, Then 
force ALL the beef well under the surface, 
and wedge it down with pieces of clean 
wood. .This is very important. If the 
smallest amount of meat appears above the 
solution It will go bad, and ruin all the rest 
ofths beef in the jar. 

After a wesk test the strength of the 
solution with a piece of peeled potato. If it 
doesn't float, add more extra salty brine 
until it does. Keep up ihia inspection 
system for the traditional one month and 
one day. Make it 33 days and you’l l be extra 
safe; your Salt. Horse will keep for years, 
and possibly decades. Then top off the jar 
with more brine and screw the lid down 
very tight- 

St>a cooks used to tow this meat behind 
the ship for twenty four hours to soak out 
the brine. For thoso not afloat (Salt Horse 
was also an uldi lime Army ration] si could 
be readied by soaking in Sots of fresh 
water for 12 hours, and then pouring off 
the water and re-soaking for another half 
day. 


AJ a--IL.Lk.ijlU hi I L_ 


MARIGOLDS. — Thcif virtues 
have been lost sight of, The- juice, or a. 
strong decoction, with [or without) a 
very small portion of spirits of wine-, Is 
a, rare application for healing Lacerations, 
bruises, cuts, both pain and bite-ding 
being immediately arrested . By its use 
in severe wounds Erysipelas is prevented. 
It seldom leaves a cicatrix, or mark, be- 
hind it. It has a tendency to contract 
the mouths of the small arteries, when 
directly cut across, and where iltey have 
been slit longitudinally. The tincture 
may be purchased of the Homcesiathic 
Chemists, and largely diluted with water, 
it is a firtl-rale remedy. 
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don't buy milk and can't find an empty container, 
go to your nearest laundromat. You will find, in 
the trash receptacle f ah empty gallon bleach bot- 
tle, Use that the same as the milk container but 
wash it until there is no more bleach odor. 

The first step in thermos cookery is to fill 
the thermos with water up to the point reached by 
the stopper. Empty the water into the saucepan and 
make a scratch or other indelible mark at the wat- 
er's surface inside the saucepan, This will allow 
you to put just enough water in the saucepan, as 
too much will leave food out and too little will 
give you less cooking Water, 

Just to test how the cooker works, start with 
four ounces of wheat. You don't need to buy 5G lb. 
You can buy two lb from your health food store for 
about 80 conts. This would give you eight meals at 
10 cents each* 

In the evening, put four ounces in your sauce- 
pan, plus a half -teaspoon of salt to prevent 
flatness, even if you intend to sweeten it* Fill 
to the mark with water* (if you have hot water, 
let the tup run until it is hottest. Tests have 
shown that less energy is used in using hot tap 
water than in boiling from cold) . Bring the con- 
tents to a rolling boil, stirring all the while. 
This will take from three to five minutes* 

Then, quickly* but carefully swirl and pour the 
contents into the funnel and help any lagging mat- 
ter from the pan to the funnel and into the ther- 
mos* Cap firmly but not tightly, shake and lay the 
thermos on its side, to keep the contents even* 

Next morning open the thermos and pour its con- 
tents into the Saucepan. With four ounces of dry 
wheat you'll now have at least 3/4 lb* of cooked 
wheat and about a pint of vitamin and mineral en- 
riched water. It has a pleasant taste. Drink it* 
You can now put milk arid sweetener on it or 
margarine, salt and pepper , etc* If you can eat 
the whole 3 /A of a pound you'll be surprised at how 
energetic you feel for the next several hours* An 
added bonus is its high fiber content. 

Having tried the four ounce portion you might 
next use eight ounces. This will absorb most of 
the water. It's unlikely that you could eat a 
pound and a half of cooked whole -grain wheat. You 
can either divide it and eat the other half for 
supper or if you're a family man* make it the fam- 
ily breakfast food to replace the expensive brand* 
If you have children* get them into the act by 
fantasizing they are Rangers on a jungle patrol* 
For lunch, prepare a few ounces of hamburger 
or other meat clipped finely, plus chopped pota- 
toes and other vegetables the night before. After 
breakfast put these and the right amount of water 
in the saucepan and prepare as usual. At lunchtime 
you’ll have a quart of really delicious stew. 

Since nothing loaves the thermos in cooking, as 
contrasted to the flavor leaving stew cooking ort 
the stove r you can understand the better tasting, 
higher vitamin content of thermos stew. 
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Table Salt Prevents Burning of Jam 


w 


H KN cooking niariH;iImI« h j * 1 ttl*. or 
r . llunitLii whitfc require a slow Ike lot 
pjverii.T hours. Iht danger of pcbrcblng jnftV 
h, d nn-vciUed hv llie simple cspei ictiI ]» 
uijLinC the kettle in a hn pan nf tiible VHt, 
illiisdMlcil in IlLC jirrftinj)^ny«l!4J dr:™-iji^. 
mis sail serves os n cushion fo Hi si y'-e ”'v 
1 1 u :| i find prevent dln-fl fonlofl with Hu- pan 
riii' sail tun hr u^'il o^rr mid wt a^ain- 
tine precaution, howevrrt do nul IflB an oil ■ 
minnm pit- pan Cor I hr ]nU t hc-eansti it w«ll 
hum through id a short lime.— --i ■ 


SNAILS ARE EDIBLE 

The common garden snail, a pest, is 
good food. They were brought ov-er here 
to rnisR for food and got loose and spread. 

A fler a rui n t hey are a 1 1 over the place and 
pounds can he pinked up around any kind 
of garden. You tain attract oodles of snails 
by pressing a shallow pan into the soil and 
filling it with beer. Then place a large 
piece of cardboard over the pan, held a 
couple of inches over it by two two by 
fours to provide shade. In the morning you 
collect the drunken snails, 

Put the snails in a pi as Lie Lined boa with 
a cover and feed them cornmeal , Vou can 
also fead them the loaves you find them 
eating but cornmeal Is more convenient. 

Unless inseetic.id.es have been used they 

SNAILS NOW 


Lunch and possibly supper shouldn't cost you 
more than 25 cents if you study the article on the 
dehydrator. Jerky and dried vegetable stew is good 
and costs little. 

The brown rice dishes could also be either main 
course or desert* Brown rice has a much greater 
swelling factor than wheat so four ounces of rice 
will pretty much fill the thermos. You can put 
vegetables and meat in it to cook or try a favor- 
ite of mine, it is four oz, brown trite, 9 cents i 
one D7-, powdered milk, 10 cents in large box? two 
o£ ■ raisins, 22 cents; one teaspoon of salt, some 
cinnamon and four saccharine tablets* Cook over- 
night. This is 46 cents for 1 1/2 lb, of desert* 

With some experimenting you can become an ex- 
pert in thermos cookery. If you are single and 
live alone you could, concievably , eat nothing 
except what yob cooked in a thermos. But if you 
are married, and especially if you have children, 
don r t push it. Even with the economy of this sys- 
tem, it*s not worth alienating your family. If 
your wife doesn't like it, challenge her to make 
the food tastier and think up some thermos recep- 
tee* You might also tell her the advantages of 
t her mo s coo Ke r y * 

For one thing., she'd spend much less time in 
the kitchen. What with the expected brownouts she 
could do all the cooking in five, ten, fifteen 
minutes, depending on how many thermos bottles 
she used . Another important, factor is that, espec- 
ially during the heat waves, the home wouldn't 
suffer the added heat from the kitchen* This would 
also cut down on the air condi, t ioning costs* 

A tip you may not have known is that the pilot 
light in a gas stove not only raises the tempera- 
ture in the kitchen but also accounts for a fourth 
of all the gas burned in the stove. Matches are 
much cheaper, Turn the pilot light off. 

Be sure to get SURVIVOR Vol* 1 for a full 
course on inexpensive but tasty and nourishing 
food, plus sprouting for green vegetables, soy 
milk, tofu, etc. 

GROWN ON GERMAN FARM Popular SciencE 1934 


aro probably safe to oat rigfiL away. To be 
sure, let them eat cornmeal for at least 24 
hours. 

1m not aurc of the proved ur<? for raising 
the offspring to edihfo slzej but if you 
really want to go into it eommereially I'm 
sure your library will have bucks describ- 
ing the garden snail's life eyrie. 

Before preparing thorn fur eating* fot 
them go another 24 hours without food so 
their systems will be cleaned out. Then 
drop them into hoi ling water for about five 
minutes. Then spread the openings with 
garlic buitur. You can easily pick uuL the 
snails with a small fork or toothpick. 

In a restaurant they are called escargot 
and are a delicacy. 



A SSI AIL farm n o I for 
i Tom B erl i n. tic rmany r lays 
claim to being the only 
place outside France where 
Lhrse land-going mottusks 
are raised for food. Bush- 
els of the shell-covered 
creatures ore shipped from 
this establishment to Ger- 
man and French markets, 
where they are considered 
n table delicacy. Because 
Lhcir wanderings cover an 
a rca su rpr i singly large, the 
snails on the German farm 
are confined by miniature 
wire fences like the one 
seen enclosing the field in 
the photograph a( left. 
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DRYING - ONE OF THE OLDEST 
METHODS TO PRESERVE FOOD 

COOPERATIVE EXTENSION SERVICE 

Unh*ri>rv ftt Minin Qiymon. Anrlculture jinir U. 5. Draartriunt 3-1 

All! iCUM .il P, C in; 

For thousands of years, people have dncd many Fooris. to preserve them lor leaner Times Preserv- 
ing seasonal foods by drying El Still useful end corvvenienii, irvd it has the added advantage of 
conserving storage space. 

How does drying preserve 1ood7 Basically, sufficient moisture is removed from a food material In 
prevent its decay: water content of properly dried food can vary from 5 percent to 25 percent. 

In hot, dry climates, food will be reduced in a tew days ru n moisture level that preserves (hem, 
In any climate, tvowtwr, you can create satisfactory drying conditions it a moderate expense by 
using artificial heat and circulating sir over the Tood. 

This publication Tolls how to prepare vegetables .and how lo pr*p&r# and pte-treat limits for 
drying, Then,, it tells you how to dry the-m- 

e i-n your Own kitchen oven (you need drying trays,. an Oven thermometer, and a small lanl 

• in a portable vegetable dehydrator (see appendix for instructions on how to construct a 
natural -draft vegetable dehydrator, r>r sen Oregon Stale University circular FIDS, also Included 
here, for Instructions on how to construct an electric food dehydralorl 

• in the tun (you need the drying temperatures Over Bfi'’ F, anti low relative humidity} 
Finally, recipes are included lor dried food specialties- iruH leathers., bsef ierky., salmon jerky 

VEGETABLES 


PRE -DR YING TREATMENT 

Select your vegetables carefully. If they t«r<j 
not fresh and are not in prime condition for 
cooking, [hey are not suitable lor drying 
Vegetables not iisied in table 1 car he safely 
dried, but quality will be sacrificed. Vege- 
tables should be washed find prepared op the 
same day they are harvested. ■ISee Tshle f . i 

Blanching 

Blanching Es the process o( heating vegetables 
sulfitiendy tej inactivate Eniymei 

are Ihe biological catalysis that facilitate 
chemical reactions pit living tissue. If cur tarn 
g-n^ymes are npi inactivated they w4l cause 
color and flavor to deteriorate during drying 
end storage Blanched vegetables, when dried, 
will have heticr flavor and color ilian un 
blanched onus. You may blanch with hut 
skater nr with steam, Water blanching usually 
results In mure reaching of vegetable solids, 
bu>i it takes less time than steam blanching 
under kitchen condition*. 

With Heflin. Yog need a Mule with a light 
FitSing lid to use as a steaming container, a 
colander, wire basket, or sieve that will fit ir< 
the kettle. Add To io 2 inches of wfttflf m r'r 
steamer, and heat to boiling. Place the colao 
der, baiket, ur sieve containing I Purely psoketP 
vegetables Into the steamer and leave until the 
vegetables arc heated through add wilted See- 
table 1 for recommended blanching times. 
Test by cutting through a piece of food J1 
Sufficiently blanched, it should appear cooked 
I Translucent nearly to the center. 

With water. Use only enough water to cover 
the product. Bring the water to S boil arvd 


gradually [lie vegetable, following the 

directions in table 1, Re- use the same water 
for additional lots when blanching Ihe same 
vegaiahle, adding new water 3S necessary. 
Keep the lid on the kettle while blanching. 

DRY THE VFGFTABL.es 

D-'ying in the k lichen oven o? in a dehydrator 
is recommended: however, sub d lying may he 
useil under proper conditions. 

Fn (lie OMen 

1 Trays must be at least 114 Inches nar- 
rower (hap (be inside of (Ha oven to 
allow lor air circulation. Allow at least 
2% in-che? between trays and 3 inches of 
Irec Space at the sop of the oven, Cheese- 
cloih may be spread over the trays 
funder the food? to p revert! small pieces 
from frill i rig between She slats. 

2 . Load two to four trays with no nm-re 
than 4 to 6 pounds of prepared vege 
lables distributed among them. Vega 
table pieces should be m a single- layer 
More Ihnn one kind ol vegetable can he 
dried .d the siinve rime. Strong smelling 
vegetables should be dried separately, 

3. Piece an accurate and easily read thermo 
meicr on the lop tray toward die back. 

■1. Preheat llie oven to 150 F 171" Cl :md 
risen add Hie loaded [rays. Prop Ihe door 
open a r least 4 indies, 

5. Place a fun Outside the oven In such a 
position (hat air i$ Ili reeled Through (he 
opening and across the oven Change the 
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position of the Ian frequently during 
drying Lo varv din circulation of air, 

6. Maintain ihe Temperature at 140' F I&0* 
Cl 11 takes less heat lo keep the temper- 
ature al 140 F w drying progresses, so 
watch (he temper a tore carefully toward 
The end of the drying, 

7 fxamtrre the vegetables -often, arid turn 
ihe trays frequently, At ihe start o5 the 
drying process there is little danger of 
scorching, but wFiCfi nearly ary. Hie 
product may scotch ewlly £ven Slight 
ScOrchmg destroys the havor and may 
lower (ihe nutritive value, so be careful not 
to allow the temperature to rise above 
140° F „ especially during the latter -nage 
of drying. 

fl. Consult table for Correct drying periods, 


NOTF Tests for dryness win come with 
experience. The approximate drying times are 
merely a guide 10 iudgmg proper dryness, 
Vegetables should contain from 2 to & per- 
cent moisture after drying. 

In a vegetable dehydrator 

Dehydrators are made Irom scrap lumber and 
other readily available materials (sae appan- 
dictsj, 

1. The natural -draft dehydrator will hold 7 
to & pounds oF prepared leafy vegetables 
or about 14 pOuhdt of ncn-leafy vege- 
tables. The elecTrio food dehydrator will 
accommodate approximately 13 pounds 
of fresh, moist product Distribute the 
vegetables cm the trays in a single ! aver. 
Cheesecloth may ire spread over the slats 
for (Irvins small pieces. Different kinds 
of vegetables may be (Jried at the same 
time. Strong- smelling veqeTshles should 
he dried separately, 

2. Preheat dehydrator lo 160“ F. 

3. In Ihe natural-draft dehydrator, place 
the irays of prepared vegeEabes with (he 
top tray n early touching the door and 
the ttCOrtd trey nearly touching the rear 
wall- After na re the Other treys in a. slns- 
iIht way. This anrangemefH forms the 
channel which forces Ihe air evenly over 
Sfl the trays. From one lo seven (rays 
m-ay be used.. jThe ponslrucuon of the 
electnc food dehydrator pfovides even 
Sir Slow.) 

4. Place an accurate, cosily read thermo- 
meter on [he bottom tray. 

0, After the Irays are placed in the de- 

hydretOA trio ['I'mpureiure will drop, 
Bfing the temperature uo to F !o 

cornplele (he rl lying. 

h Fxnrnine the vegetables from (iTriC- to 
rime 1114 to ? hour intervals, daneoding 
on 1 1 h> vegtttdble). To get unilorm drying 
in i he- natural d ■ a Fl dehydrator, rotate 
the trays: if necessarv. tufn th? producl^. 

1 . At the start of (he drying process there is 
little danger of scorching, but when 
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nearly dry, the vegetables scorch easily. 
Even slight scorching destroys the flavoi 
and mav lower Ihe nutritive value, So he 
careful not to allow the temperature to 
rise above 140' ! F, especially during die 
lailer stage of drying. 

■&, Be sure tc place the natural 'dralt ddhy 
draior in a well ventilated roont, so that 
the water vapor will be carried away. 

■&. The lime for drying varies according to 
type oF vegetable, SHC of pieces, and 
load on the tray. The time at 1 F 
usually raugeii hum 6 lo t& hours fsee 
tabfi? If. 

ID. Be sure to cool the material before test- 
ing For dryness. 

II. After loorf has finished drying, and 
dehydrator nsj coo-led, trays may be 
cleaned with hot, soapy water, then 
rinsed, and dried. 

In the sun 

Drying in the ion is unpredictable unless 
temperatures ere over 100" F. and the relative 
humidity «s low. ^ the temperature is too 
low, numidity mo high, or both, spoilage 
<50u r irarj or moirfingl will occur before drying 
>s achieved. 

Place (he prepared vegetables on clean trays, 
as for dehydrator drying, and cover the irays 
with Cheesecloth to guard against insects, The 
trays should not he j tacked Iw* sun drying, 
The cheesecloth shaukl he raid'd above the 
Irays so that il does nut contact the product, 
but be Sure to protect the sides againsl in- 
sects. Such o Cover will slow the drying proc- 
ess, 

Turn ihe vegetables once fi day to facilitate 
drying. If ihe temperature m night is more 
than ?Q r ' F lower than day l into tempera tyre, 
place the trays under shelter. It will probably 
take 3 tp : t days to complete drying rlc-pcnd 
mti upon particle sije. air temperature and 
type of product 


PACKAGING 

Dehydrated vegetable's ure free From msec! 
infestation when removEd from the rjehy 
drator Of Oven. However, they are immedi 
aiely Susceptible to contamination and should 
be packager! as soon ns they are Cool. Lfsu dry, 
scalded , instict proof containers such as home 
canneng ;ars with wel I- Fitting lids Coffee cans 
m&y bo used if the dried vegetables are firs! 
placed in a plastic bag The vegetables should 
be packed into The container as tightly as 
uoksible without crushing. 

Despite precautions, yrn dried vegetables may 
be contaminated by in reels. Therefore, the 
packaged dfnpJ vegetables should be placed in 
the home Free-zer for 45 hours to kill any 
possible iPiecl! or ti eir eggs. Containers and 
storage areas should plso be rodent -proof. 

STORAGE 

Containers of dried vegetables should be 
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stored in 4 dry, cool, and dark place. Ldw 
storage temperatures extend the shelf life of 
the dried product. 

Alt dried vegetables deteriorate dp some 
extent during storage, losing viiamlns, 'flavor, 
color, Wd aroma. For this reason, they will 
nr>[ rclajn Iheir appeal indefinitely. 

Carrots, onions, and cabbages deterrorate at 
more rapid rin« than do other vegetables, and 
will generally have a shelf lifa of only 6 
months. Some vegetables, however, will he 
good after a year's storage. 

NUTRITIONAL CHANGES IN VEGETABLES 
DURING DRYING 

Fresh vegetables provide man with bulk, 
energy, mmurals, and vitamins. Bulk is pro- 
vided by the indigeStibFe fiber, and energy is 
provided by The starch, sugar, and tel. Neither 
bulk nor energy is affected by she drying 
process. 

During blanching, a parbon of the minerals 
and vitamins is lost by leaching, the amount 
depending upon the care exercised in blanch- 
ing. To keep leaching TO a minimum, blanch 
drily at long as required. Do not undor-blanch, 
however, becaul* the enzymes will not be 
inactivated, and the dried vegetables will be of 
Inferior quality, Even though some nutrient 
lOtttes during drying are unavoidable, a tasty, 
k we I! as a wholesome product can still be 
prepared if the proper directions fbr blanch- 
ing, drying, and iterate are followed, and the 
vegetables are consumed as early as possible 
to keep nutritional tosses to a minimum. 


COOKING DRIED VEGETABLES 

Water removed during drying must be re> 
placed eithirr by stkikang, cooking, or a 
combination of both. Root, Stem, and Seed 
vegetables should be soaked for % to ? hours 
in sufficient cold water to keep Them covered. 
After soaking, simmei until lender, allowing 
execs water to evaporate. 

Greens, cabbage, arid tomatoes do not need to 
be snaked. Simply add Sufficient water to 
keep them covered, and simmer until tender, 

Many vegetables lose their fiesh flsvdt during 
drying For this reason, flavorings sueh as 
basil, garlic, onions, and chill sauce may be 
added during cooking to improve llavor, 

Dehydrated vegetable* are usually not used us 
cooked side dishes. They are best when used 1 
as ingredients far soups, c&sserolei, SfluCS, 
stuffings, and ste-wS, Various combinations of 
dried vegetables may be used, but caution 
should be exercised not to add too much 
dried onion Or garlic, 


FKl i ITS 


Drying does not improve the quality of fruit. 
For this reason, utt< onfy fuffy ripened fruit, [f 
It is nos suitable for eating fresh, it is not 
suitable lor drying. 
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PR E-DR VI NG TREATMENT 

Sort and discard defective fruits, Wash, pit, 
and halve when necessary (as with stO*lf 
liuitsk Most fruit mull be treated i immedi- 
ately before drying) to maintain an appetizing 
appearanffl-and to prevent darkening, loss of 
flavor, and vitamin C, 

Although we give instructions here for steam 
and water blanching, (he sulfur treatment 
described- first is preferred as a pre-drying 
treatment. Sulfuring fruit {exposing it to Sul- 
fur fumes! is not only easy, it effectively 
maintains: the quality and the nutrients of 
food during drying end Storage. 

Some fruits to be dried whole may be dipped 
in a lye solution to make them dry faster. 
ISee t&ble 2.) 

Sulfuring: materials you need 

Troys, slatted, wooden, Do not use afuminvffl 
or galvanized screening materi&i. as sulfur 
fames corrode most metal*. If wooded, 
slatted trays are not available, wooden lids 
from lug boxes may he used. 

Thread 1 pooh, wooden or plastic {but not 
styrofoam) o# small, wooden blocks. Place at 
corners o( trays to stack them 1 Y, inches 
apart. 

fkrX, heavy cardboard or wooden (no cracks 
or openings). Most be large enough to place 
Over stacked tray* with t to TM inches to 
spare between the trays an# the inside of the 
box. Box Should also be large enough to 
accommodate the container of burning sulfur 
under the stacked trays. 

Fire bricks to raise the stack of trays high 
enough off the ground to accommodate the 
container of burning surfur. 

Sulfur. Use elemental Sulfur alto caflEd Sullur 
Flowers ItJ.S.P. standard) or flowers of sulfur. 
It is free of impurities, burn? readily, and may 
be purchased at most phatmacios. Sulfur pre- 
parations for garden dusting may be used if 
they are 35 percent sulfur with only 5 percent 
impurities. However, these preparations are 
more difficult to ignite and'hiay require Ihe 
use of 4 torch to get them started, This sulfur 
may be purchased at a nursery, garden supply 
shop, or a Iced supply store. 

Clean,, metal container to hold the Sulfur. For 
Small amounts of fruit, a 1 -pound coffee can 
or an aluminum nie tin will be large enough. 


And how you do it: 

Afn&ys tuifur outdoors away Uom ctose 
contact with plena, sitfUbs, and trees. Consult 
tattle 2 for correct suffering periods for 
different fruits. 

1 Spread fruits in a single layer, pit cavity 
side or cut surfaces up, -on trays. Piece* 
should not touch tadl other. 

2 . Stack tray* I'M inches apart, separated 
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by spools placed at the corners. 

3. Cover the stacked trays with the box. 
Make a slash ar the bottom of The box 
flmcf another ?lifih at the upper edge of 
the apposite side las shown in the draw- 
ing), Open slashes when necessary to 
permit circulation ol Sulfur fumes. 

4. Measure the sulfur and place it in the 
container. The amount uted buries with 
the length of Time The fruit fs la be suE- 
fured, wfiigfii of the fruit, and the 
dimensions of the bout. Generally, if you 
3*6 using a cardboard: box to cover (he 
IrayS, you will need to use 1 titblespodrt 
pf sulfur per pound of Fruit I weight 
before drying]. Ff you have constructed a 
more air-tight sulfurfng box from wa-ad, 
you Only need to use V& teaspoons of 
sulfur per pound of fruit. [A stack of 
four trays holds about 40 pounds aF 
Fruit. I Sulfur Fumes do Ihe work, not 1 lie 
burning. Sul fating is complete when 
Fruit appears height and glistening, and a 
small amount of iuice appears in the pit 
■cavity, 

The burning time of Sulfur will vary wllh 
the ventilation, shape of container, and 
weather conditions, 

5. Place the cun OF sulfur under the ho* 
near the lower opening and light The 
tulfyr. Because of the l«at resulting 
from the burning Sulfur, space is neces- 
sary between the sulfur and the sides pf 
the box, and between the sulfur and 
the First tray, Do not leave burned 
matches in the container.. 

6. Immediately lower the box over the 
stack, and seal Ihe bottom edges with 
d-i rt- Start timing. 

7. When sulfur b burning well, closu open- 
ings in box . 


Blanching as a pre drying treatment gives a 
darker, less Flavor f u I , and lew nutritious 
product than does su I luring. BlancFung also 
produces a slightly cooked llavor, particularly 
with pears, cling peaches, and apricots. With 
either steam water blanching, the skips 
may loosen enough to pfitS off. and the Fruit 
is sometimes soft and difficult to bandit. The 
Skins on freestone peaches, for example, may 
be slipped off easily after blanching. (In MOV 
mercial operations skins usually are not re- 
moved, \ peeled fruit may Stick (O the drying 
trays. 




VittS'&n n* i IwroTtHta iijilwing Isjie uiifvg i Uroe r-iris- 
Kll'fl cu-Uin if rahltoh -ill* lui-iin, Uul Hinfl 

With steam. Blanch in a colander or strainer in 
a double -boiler type of arrangement- 15ee 
table 2 for preparation of fruit.) 

With water. When water blenching, do not cut 
fruit Pfftce whole in enough boiling water to 
caver them I see table 2 f« length timeh 
To e&ch quart of water, add 'A cup of lemon 
juice or t Ubteipoon lemon juice and 1 table- 
spoon ascorbic acid. (Five Cablets of vitamin 
C 1 gram potency— may be substituted for 
Ihe I tablespoon ascorbic acid. Crush heforE 
adding to water.) 

Cut and pit fruit if ter blanching. 

Dipping Fruit in a lye solution 

Some whale fruits (see table 2\ may be 
dipped in a lye soSution to make them dry 


Faster. Place 2 level Tablespoons of lytr in t 
gallon of cold water. Stir with a wooden 
Spoon or clean stick. Bring la a boil. Dip the 
Fruit in the boiling solution (being cnielul to 
avoid spattering \ for 5 to 30 seconds, depend- 
trTjf Oh the toughness of the skins and ths site 
of the fruit, The dipping should bE long 
enough to Farm many small cracks in the skin 
when the Fruit is washed. Rinsp The tmil It idr- 
c Highly in coM mate/ ro se/ntnse fit trace* of 
fyn. 

To dispose of a Eye solution 

Pour it carefully down the sink drain. Rinse 
the sink end utensils with large a mourns of 
coFd ter, Or r pour the lye solution care Fully 
into the toilet bawl end flush several times. 

CAUTION : Lye attacks most metals and 
can cause serious burns to the body. Use 
rubber gloves when handling. If lycOOn 
tacts the skin, wash immediately with 
water. 

Under no circumstances should the lyc 
solution came into contact with any 
mctaF other than stainless steel. Lye in 
contact with any metal that is not stain- 
less will form salts that will change the 
Flavor and color o-f the Fruit end intro- 
duce 9 health hazard. Enamalware may 
be used if it has 00 chips or tracks, 

DRYING, PACKAGING. AND STORAGE 

Drying fruits is not very different from drying 
vegetables. You may dry Fruits in the oven, in 
the Sun, Of in a dehydrate r you build yourself 
with the directions provided in this publica- 
tion. Those methods are described on pages 
9 IO 12 and T & eo 20. 

However, oven drying is nof recommended 
for Suifured fruits because of the objectinn- 
jible odor ol the sulfur fumes. 

Packaging! dried fruits is also similar to pack- 
aging dried vegetables, Follow the suggestions 

given in this publication far vege rabies on 

page 3. 

NOTE; Sulfuring does not prevent insect 
infestations. SO pack ihe dried product im- 
mediately just as you hvauFd unsulFurcd fruit. 

Another point to- remember with suifured 
fruit Do not use metal lids unless a cello- 
phane or polyethelene sheet is placed under 
the lid to prevent sulfur fumes from reaciing 
with the hd. 

Storing in plastic bags, lightly sealed, wiir help 
keep the original fruit color. 

SOME DltEED FOOD 
SPECIALTIES 

FRUIT LEATHERS 

Sometimes called fruit rolls or fruit taffies, 
these "leathers" can txr eaten as is, or they 


Blanching 
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can be made- into a beverage by addins 5 bans 
af water to 1 part Feather in a laod blender. 
They can also Ljfr used in pie filling,, in conn- 
ing, and as a topping for dessen. 

Any type of fruit can be used: apricots, 
aopFes, grapes, berries, pineapple, Granges, 
pears, peaches, tomatoes, plums, tropicaf 
fruits, and alhc-rs. 

Mot usually suitable are grapefruit, lemons, 
persimmons, and rhutmrh— without certain 
modifications. 

Fhrepa .ration 

1. Select ripe or overripe fruit. 

3, Remove stones or pits From Fruit. Seeds a F 
berries ur grapes nued nbl be removed. Pool 
or not, depending upon individual prefer- 
ence, 

3. Cut Fru i t mto chunks arid place H in j lood 
chopper or mechanical blender. 

4. To VO I low or light-colored fruit, add t 
tablespoon of lemon or Nmc juice 12 table 
Spo&ns of Meyer variety Fempn juice) for 
each quart of fruit. 

5. Chop, ■Cfnruj, or blent) until a thick puree is 
formed- 

S. Add 2 tshltspdons pf sugar per quart to 
orange and pineapple pulp, j Additional 
sugar ii not needed for other Fro its- 1 

7. Line e cookie sheet Or similar flat truy with 
sarari:, coated sarari, pr waxed paper, TTIake 
sure that the cookie sheet or tray has an 
edge to prevail spillage of the puree, 

EJ. Pour tb<? puree onto the sheet or tray about 
\ inch deep. Distribute evenly bv tilting 
the tray; do not use- a spatula or knife. 
When all spaces are covered, the right 
amount of puree has been applied. 


Sun drying 

This will take frpm two to Three trays depend 
ing upon temperature and humidity. Test 
Frequently feu dryness 

If the weather is hot tahove 8& n FI and dry 
ftess than 60 percem ferai ive humidity], the 
tray* can be pi need In direct sunlight or be 
hind a pane of glass nr plexi-glass to concen- 
trate file hc.Tt. Cover Of bring inside at night il 
the nighllime temperatures vary more than 
20* F Trom daytime temperatures or if ftHf Or 
Fvuamiditv is common at night. 

Oven drying 

Sat OVflfl at fewest setting c 1 F). Place the 

sheets or irays in The oven ord lenvc [Fie Oven 
door cracked Open -2 to E inches, depending 
on rhe cu/fln door, The Fruit leather will be 
dried in 4 to 5 hours. 

Dehydrator drying 

Place sheets or trays in the Jshydrator, Svl 
temperature control at 14<T F, Dry fpr A to 5 
hours and test for dryness. 

Testing for dryness 
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Properly dried I ruin leather will be Sticky to 
the touch, but will be easily peeled from the 
saran, coated sarao, or waxed paper. Lift the 
edge, which will adFicrC lightly to the Surface, 
and peel it l>sck about an inch. It it peels 
readily, it Is properly dried. 

Stortige 

After loosening the edge and peeling it back 
about an inch, roll the saran. coated Saran, or 
waxed paper and the dried laalher in one 
piece in a loose roll 

The dried Fruit roll can be stored for years in 
the ffeercr. Tor months in the refrigerator, 
and lor up to 30 weeks at room temperature 
■!70 r ‘ F or less]. 

BEEF JERKY 

l^raptirarlon 

1. Slice 5 pounds lean beef blank, steak or 
similar cut) into strips M [Q %. inch (Fisck, F 
to T” inches wide, and 4 to 12 inches lung. 
Cut with grain of mean remove the fat. 

2. Lay out in a single layer on a smooth clean 
surface luw cutting board, counter, bread 
board or cookie sheet. Wash wooden sur- 
face after use.) 

3. Ff smoke Flavor is desired, brush each strip 
qF meai with % teaspoon liquid smoke in ? 
tublcipOons water. Sprinkle stnps liberally 
wilh sail on Fioth- sides. Add pepper to rasTp 
ami garlic sals or powder if dfiSired . 

4. Place strips, layer on layer, in a large 
wooden bowl or crock and place a plate 
with a weight on top. 

5. Let stand for G to 12 hours. 

6. Remove strips and bloT dry with clean 
paper toweling. 

Other flavors. I rules d of ihe garlic-smoke 
treatment, you may brush or marinate Ihe 
strips before drying in such mini ureses ten- 
yaki SduOC, SweeT and sour sauce, soy sauce, 
hpl chili sauce, or Worcestershire Sauce - or 
combinations of these according to your 
choke-. 

Oven drying 

Remove racks from oven and stretch meat 
strips across Ihe racks. Allow tPio edges of the 
meat strips to touch, but not overlap, Lesve 
enough space free on the racks for air to 
circulate m thy ovtn. 

Set the temperature at lAQ 1 ' F and let strips 
dry for about 11 hours. CFieck early in the 
drying process For excessive drip. This drip 


This 4 Foot high wooden Fjox is especially 
designed to be placed over a control heat 
source that dehydrates vegetables as a means 
to preserve them. About 7 to 9 pounds of 
prepared leafy vegetables or about 14 pounds 
of non-leaf y vegetables, arranged on slatted, 
removable trays, are dried with hoi air that is 
circulated evenly with the help oF * heai 


can be caught on. aluminum fait on a rack 
placed near the bottom of the oven. Lower 
the temperature Of the oven until it feeFs 
warm, taut does not cool! the meat. 

Keeping the oven door ajar will focilitaie dry- 
ing, as will The use of an electric fan placed in 
Front of the open oven door. 

Dehydrator drying 

Follow instructions as you would for fruit or 
vegetables. 

Air or Sun drying 

Ari open barbecue wiTh a grill suspended over 
the charcoal conlainer-or 3 Comparable an 
rqnycrniMIt ropy be used far 1 h is method. 

Line the bottom of The barbecue with alumi- 
num foil to reflect the sun. Stretch Strips of 
meat over the grill, Place in the sun and allow 
the meat to dry for 4 to 6 days, depending 
upon the temperature, your storage method, 
ard how long you intend TO Store it. If the 
nights arc cool, place the barbecue under 
cover {for example, in the garage) at night to 
reduce condensation of moHture on the meat. 

I F ihe barbecue has a cover, you may This 
The strips of m«al can also be Strung on wire, 
Fishing line, or si rang, thin string-. Insert a 
small button hetwetirt MCh Strip to prevent 
touching. 

Place m a Sunny area and dry For several days. 
Jerky is properly dry when it is chewy and 
leathery, If brittle. It is too dry. 

Storage 

Fini short jerky -can ba stored at roam tempera- 
ture in air tigFH cOhldioer^ if the jerky is dry 
enough. With maisler jerky, it can be pieced 
in plastic bags and frozen. If there too 
much moisture it will become moldy. IF fat is 
excess iye, it will turn- rancid more rapid ly. 

5ALMQN JERKY 

Stive salmon lileis imo thin strips. Salt Fish in 
a dish or enamelled pan using 2 tablespoons 
sail per pound. Place in a refrigerator for 12 
hours. Remove from the refrigerator, and 
place strips on a rack in the oven la dry. Jet 
the avert to 14Q fl F and allow TO dehydrate 
for 3 to 5 hours. 

T r e salmon str ips may also be dried in the sun 
or an the barbecue <s« jerky recipe), This 
process lakes about 3 days. The meat should 
be brought in at night to prevent fftOilture 
corKlen&atioh. 


spreader Isheet iron) suspended From inside 
the top of Ihe box. ISee drawings, pages 31 
and 17.) 

Materials 

Use dean, dry wood that is free from pitch, 
Plywood Or other tviMM of composition board 


HOW TO CONSTRUCT A NATURAL-DRAFT 
DEHYDRATOR FOR HOME USE 
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Stainless steel hardware doth (often available 
only in Targe amounts] may be used for tray 
bottoms instead of wooden slats. 

Oo not mss galvanized scrvtn r; it will imp-art a 
metallic ttote, discolor ibe vegetables, end 
may be toxic IpoisonOuS) when acid Foods are 
dried. 


Side post*. Four pieces — t n x ?" x 4' 

Framing: for Four pieces — r'x2 rl » 48". 
side panels. and two pieces - 1" x 2" x 
27" (actual bimensronS arc 

m" x \ \n ,r \ 

Front brwaft, Two pieces — 1" x 2" x 

15-3/4" {actual dimensions 
are 3/4" x M/2") 



Sides, back. One sheet - 3/0" x 0“ 
and d&Oc, plywood 

Tray runway*. U® non-resinous wood: 14 
pieces -1" X r*7 
[actual dimensions are 
3/4" x 3/4" x T) 

Tray frftmW- Use non-re?: nous wood: 1? 

pieces -- 1/2" K 1" x S' 

I actual dimensions are 
1/2" x 3/4" x S k ) 

Trey bottoms. WoodEn slats, M/2" X 1/4" 
placed V?" apart, or 
sla inless Sled hardware 
doth, l/E Fi or 1/4" mesh, 
cut to fit trays 

Hardware, One- small dobr hook, two 
hinges, 2- 1/2" sizer 1/2" 
and 1” long nails fpf trays; 
eight 2-1/2" No, B flat 
wood screws; lfi 1-1/2 1 " 

No. 8 flat head wood 
screws 

Heat source. An electric Of 90s heeler - 
or electric of $A plate 
[1,100 watts] 

Sheet matal. IG-gaugcOr thicker, 12" x IB", 
plus four pieces of wire S" 
long arid four screw eyes 
for hanging heat spreader 

Construction |Sec drawings, pages 11 and 

12.) 

Sides. Cut two pieces 30" X 4B" 

from plywood, Nail and 
glue V X 2‘" hoard* along 
the top and sides. 

Tray runways. To each tidE, nail one trey 
runway of V' * 30", 5" 
from the top. Place remain- 


Fr*h p**fi b-pm Wi] »rrf *l«d yp»<n i™hi fritfll, e^frt it Hindml t m^cM In boil via wik *nd a«d In ■ 
Aftiydfiior 


ing six runways 3-1/2" 
■uparli measuring Irom the 
top of one runway to the 
top of the next. 


tne other Hush with bot- 
tom. Use eight 1-1/2“ 
screws, Unit is fastened 
with screws so that it can be 
disassembled for storage. 


Rear wetl, Cut plywood 18" X 48 M end 

fasten 10 iifiE panels with 
eight 1-1/4" screws. 

Front pf dryer, fasten Front brace? between 
side panels- one ol them 
ffuth with lop of dryer and 


Door. Cut plywood IS" x 44", 

Fasten to Irons with hinges 
and hook. Position door so 
(hat it is Hush with top of 
dryer end attach it to left- 
side panel with hinge?. The 
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Top. 


Trays, 


Hal vpraade*- 


open space ul bottom pro- 
vides the air intake.. 

CuE Two pieces □! plywood 
W * 23-3/4" and IS 1 ' * 
4 r '„ Fasten large piece to 
back and rop edge of dryer 
with 1-1/2"' scrawl. Fasten 
smaller piece across the top 
at EJ-ib front leaving 3" slot 
between the two top pErces 
to let the moist Sir escape. 

Cut ZB pieces of (umber. 
m r ' k 1" x 24", Cut 2S 
pieces 1/2" x 1” * 13.3/4",. 
for Irames. For each tray, 
place two pieces of each 
length together to Form a 
rectangle to measure 
15-1/4" x 24” overall. 
Spfrce and nail 12-1/4" by 
14/2” X T5-1/4 1 ' sfaEs on 
this frame. Nail four similar 
strips on top of the slats. 1 1 
stainless steel hardware 
cloth is used, lack Ii in 
place on the tray frames. 

On sides ot dehydrator, in- 
ihto, locate Screw eyes SO 
that you can suspend heal 
spreader to hang 2" above 



txploikd «(« Of * On 1 Pm . Ccnftjuctnn. draUi in s v*n on pig* 1 u 
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heat source. 




GUARD AGAINST FIRE 


TiMk 1, Kiwtj pry.Aif &F VmuklM 



Fijt ®w*n irj no'i*t'i dri>!l>»icni, hh ih-^hjIu... at 
Sun. diyirty r*ju i t< i»T>p*i>r-jr*i or 33^ no 1 00 a f 


If ^ flame or unprotected electric coil is used, 
fine the edges dF the air in take and the interi- 
or meorttt ihe heat with .asbestos board. Place 
an asbestos board ora metal plate under the 
heat source. 


H&et spreader 

On the inside of the top. use wire and screw 
eyes to Suspend the heat spreader 2“ above 
the heat source for air circulaticm. 
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ii(nnw L l«l fif trjy Marlacy. wliicli ejn jwiimho- 
lI jCf ii|i[yri3’unu[rlv E-S |khuiiIs i?l Irrsli. llToist 
pmdiaci TIil - rlccnxdiS' I ii .it Ict es apisratm^ [In 1 
nin^unr it 'iujipli^S hv ktimdard hi^mal^ li^lsf 
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4jw. drill, LwnfcisirV^ Benewd river, ;md knife \ 
iipiiiiu -. i IvijM" i'i iipitlrr! ft w me-itfirr mi'll Et 

The <1 rx,-|i |^ trays mas Ik: hull I uf svcmdeTI sfalb 

nr r.d mn I We recommend, iioivevor, that you 

INI rehaie proFah-icalLiE ahmsumm windosy screrot 
i(u use in lTii>-s The* are Ifgfil WL-ij’lit, slimls-. 
easily cleaned anti ti Mcvd' :l,i hiiilrh.r nr nun 1 hi 
I he mnre Jlllkxill tun^tnirliuti 

C 111 l mil) in MAteriuli 

Vein'll isreil Lhr.si:' uniti-iiass In lin l : Mie Irfo 
ill [nr lU'xls L1h:(I 
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tween .IlIjiLH'L'IlE pifyL-.. 
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Finnic ] Tililr rap lixe- ic-:d drliydriloj k: hair-? use 

inc3ics from the front panel ) *ndi fasten il tempo- 
rarily in position fry Ivm screws through the Luf L 
-.ulf p.turl ;l% shuwiL in Figure 7. Cniti'i the J b- 
lurh-di.imetcr air vert hole in t fr f front panel di- 
rectly in front oS (be fan motor, a ppnjai mutely nne 
Lm-fr Jhv^h Fexhti the n m tor. This wilt jllow Ihp svdd 
jdr to enter and pass over (he motor to coo] ft. 

Kelt, fjiten tlw right bide, back, and tap in 
plate. 

Cover (lie heat shield with u Iseavyrduty bouse- 
h, ill ,i I'.nriiriM 1:1 Eod wrap. This proud cs a reflec- 
tive surface Co- protect the plywood heat shield, 


I'ljim S-. Jtlghr side pruel sho^nuR rk-rls w-iemhleil eh Ihe 
inside svrijrr 


mERMOSTAT 


I'lqnru I Cbiiii i|j |ilu. hi ntitiTi (l-r nrri-bin. 

: ill, ■'bitll . iiii.miiir-. i.i I i ids 


P0RCEL4 tv SC-CmE” 


GftFJNC 
Wifi E “d 


FlOCil and tVbiS MS. (win raws h>T i.1rli>JrabL/l f i OmEi Ik thm 

ti; un til* to|t ol pk Further information about suppliers may be 

■ obtained through yuur local county Extension ol- 
der If YOU prefer (O build tllC trays, we suggest 
^ ysMi make a light-w ooden frame and use either 

" l aluminum -screen nr gulvariLzed hardware cloth 

^ Mflst plastic see cons will sag badly under brad and 
. heat. ElacSt-metal wrenti will rust and leave stains 
” on the fwJ product. 

■Vault need some type of ndjiislable lair-H to 
hold (be door us a partially opened pubitiou dining 
(he early bLag::s ut dry big, when (be lil-aistUEf is 
heiog removed rapidly, The ball-link chain with a 
catch as shown provides a roads adjustment fur the 

. i in cu.m I of dpcr dpeninj£ 

As a Check un eEio lhernKisE.Lt betting, btimr tv:>r 

of thermometer capable ol service in the 300 tu 
16u F lenipe ratiire rjnge should tie available The 
'.I i.i I type, as shown in Figured, ib rugged jekE easily 
read A kitehen-Cypr meal thermometer also wdl 
serve. The xensjEm part nl (he jhrrmnnieEer tflSuM 
|.. project (hre igh the? bo* iniu the spate ahoce (be 
trays for accurate indication of the drying temper - 
jEiiic Placing the sensing eJenter-t in 111? bracing 
chamber with (be light bnlbs will gjw a mislead- 
ing, high reading. 


S-rJTJde 2 . 

and also provides r smooth iuHF* 

Ehe shield for easier removal of jukL'fts that may drip 
from the dry ing I rays 

You mtild build the diyng trnyi, bait wo in 
gest vou purchase ill'll minim window screens mue 
m tbi L listed, Veiu can order these thraig 
.aiir local lumlrer or budding bii pply dealer 
bresofi if thtn do not have a reads jounce ol sit 


BOYTOvt VIEW 


Figure 6 La bun-! ol WlAtI ':.K^iEHHi^.aiiLl wirlug plui. 

pounds Elf freih pioduct per sriuare friot of tray 
surface The door may be kcp[ dined for the First 
30 minutr-v [n 60 nninuu-s to bring the product n™J 
the debydratoi bo it up lo the desired drying lem- 


Flguie 7 IkHtiirn. t, mil Irfr iilf . ami in: Lhcad jitni, liiril 
^-■lh «Kk?t«, Ian. wincigp . nl rli- i u:ubi.ib bi {iIjlt- N,m? 
prn|iM.-i'l>:i uf |iir iV i HKel.it Miibii-c etrrfii-iii ihl'b I lie sjkiL-e 
Hn'tiiruL Ihr li.ib 3 


Operation 

Fpr pLOii molil Fruils and blanched vegetables 
the travs mac be loaded at die rate of one lo two 


Miteiuk needed iot rantnivtiou 
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Or blanch 1/3 to 
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(Minn jullurilHI. ; 

pit indKt^: It 
nirntmi 
IkhTi. F ji II tii -11 
I'd ryrnr y»™-h- 

ihg. l*rt wh*l*. 
ihti-ipii *nd»i*lrf. 

bit in hak and ! 

CCTb. fptlinf 
lirplirrnj. 

Uw lirm latalE 
■^rtn uilnjiha 
krffl. rtllir 
iirltiy, feml um 
iwr fruit ivhtfl 
tiling eh» rmind, 
drifer itiifiy. 

:, ki and fJka 
wilh i<iinlm 
ti*tf knrife. 

For lu inj.-v Ing 
In b-alllftptyp 
ioJilliDn. 1 Df blanch 

in boding Mlfr i>- 
TIM'D Tor 1 10 ldf? 
Fhinmcn, In ''Shark'" 
Ikinp. For nwn- 
relying, i infer ih hot lap 
ihOlnr. Ltava ■hJi.l-'a I 
IT n|Fiirrfm.O|-! MHf h*ha». 
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LligPlElV ±[idlk.v 
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U'-ipai 
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H*dl«H 
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■Nrclai inof 

jih! fi.jchm 


FJguie 9 Dehydutur milrol iKouiin g lhr« ru-T tclrf-j: 'jtod 

Id ctKiliol hoil InjHtl 1 >io wwof h duple* tailfcr *b«rfc 
may be used Car plugging -i she fail miir-id d wiruig in 
pctn’ifenonl^' 


fl n-.mn >l 

k**1*d.*i1l 
w- uTrl 


PsH^minons 


Ho irtacmaP'i niK*uaiv. H&»*v*r 
pjllur jng lor D-Dt hijij.- WIN 
fh-iXLitl tWM, 


IU day* 

whanuilng 

IVt-l 


POftCELAHU SOCKET 


Oihi'ing tahSM dan. b* ihbr|*n*c! bv aurema Null inio dm 

dftw screens. with an dJuTfijt'iiLIn wedjjf strip Id Jwld 
the ' KCTHifi ill plane. >( 3 tf cast put them in jui rlcctnc 
JisnwishtF w isTwjut dacrsn^. 

ALtenme CitPii I ritLl ion ant) Operation 

Tlse drhydriitfir pan be buirt without a iIuttfil!- 
Temperature tan hr hv the ui* uF 

twitchei Us operate various nnntheri dF hoht Wlu 
Figure 9 s-huws such n unit, ivith tihree senumte 
syi'itfhiH. rjfh 1 ‘nnlrdling thrno hniF^ i n the brat, 
inj crumlrer The wirmg JiiiErjm is ihnvm in Fie- 
iir-e 10, " b 

All tfirse hwitchei shDu]d he turned np lw ni 
1 th W- le-as-t the Erst Jidiirwr two when the dehvdralnr It 
inaJnl with mftiht pruJurt, As sran is rhr temper a- 
trin- nxinrs up to lllu df.sirrd Ics-rf and ihe H-nIra 
heat ts JSPt sieet I m] t-o Wu.frn large artHMinti af in. 
c™ning fresh air, nne of two switches mav be 
0(1 juicts. If tiiTnrh] yJF ap(t the drying cwipleted at the re- 
dutetl heating rate. U 


1- - « over, Hold your hand at the opening at the tup 

af the door, 

When mpistuxe no longer tends to Dandensc 
un your hartd or cm vwrr metal waleh hand, time 
the dd(w. The air esri-hange provided by- the two I S»- 
-I inoh-diimetra - Trend shoald be enough to KUn[drte 

the drying proceis. 

.UfeintniHiKf 

The electric fan 111' :Ict Is :,m>|i!inl hv e si re .mi 
nf fresh nir from the lower khI, po&LLbnicJ in 
id miring jvlsTi Bur hw front uF the rnislnr. huf it will still operate at i 
,|lw l higher temperatufe than in nt>inia] r opers-mam 

service. I.uurirjtp the n»pt-or bearings w 
ire ls real 3 ied t the weight CU-gllLc oil Lighr> t gr .tel i" hiiiivch.'ld nr erw - 
to I. inch ;ii the (up j n g nflKhire oil nmy tend to gum and stall the fan 
nwuture-Jsidcn air. motor after extended service. 

1 top and additional WitJi Irayj with just Wgter kind a detergent 
besides *J the par- when thei Irevonfet suilei] with dried 

you puFeh-ased tint reconthtended ahiminum win- 
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Raise Your Own Wool on 
a Back-Yird Rabbit Ranch 


John E. Lodge 



When I® avaalablr, tcntU-jitr hulctinS 

lih-E thtlf produce Ihi^-te rtbbtE* jnd belli r 
ylEMsuJwooL, They iT impended tram abevt 

Popular Science. March 191 V 7 

I N THE small quarters oi your own 
back yard, you can grow mother's mr 
coat, sister's knitted suit, and broth- 
er’s sweater, with a pah of warm 
socks left over for dad. 

With two dozen Angora rabbits you ^11 
produce enough wooi to supply the family 
wi tK the tines l knitted garments the mar- 
ket affords; and from the progeny of your 
tirst Mock, you ran secure fine pelts for 
neck pieces and coats which rival in beauty 
the most costly to be had anywhere. 

Tan your own skins,, spin and dye your 
own yarn. Methods arc simple and inex- 
pensive, It’s the newest thing in fur 
farming, ton. Three years ago, Angora 
rabbits were little known in the United 
Stales, Today them are 300 professional 
growers in southern California alone, 
Countless amateurs, particularly on ihe 
Pacific coast, are producing their own 

garments fmm these sons and daughters of 
Asia. 

Let f s suppose you arc interested in An- 
goras and have derided to try vour hand 


a! growing these fine animals, both for 
pells and woo). How much need yon in- 
vest; how much mom do you require; 
how may you turn the skins and wool to 

practical 3 iLi>uiLt? 

At the outset, you should acquire your 
stock wilh considerable cane, for many 
while cabbils are "woolly 11 without being 
Angoras. If you sdccl an finals that ire 
well lufied on the ears, with shon bodies, 
heads broad and well furnished, and feet 
anil bodies generally wcll-wocled, you 
can't go wrong, As a further test, cut oil 
some wool and throw it inln the air. If it 
floats, rather than sinks heavily, you can 
be assured char the rabbit Es an Angora, 

You need no more than four does and 
one male to start your back- yard wool 


Ire clipping, pad Hie wool aLon-f efie back 
and wofit turwjrJ and down, Uilrig bl^rsi-re&te. 
atiirp 4-l;SSCiTE. Your cSiiH>rd rabbjr J-bciiLd 
laok likfl 1 lie ont s-hiiwrri □ ■ ibf Itlt, -with 
Tiair on fate, e-ara, icet. and nil untouched 


farm Thereafter, you may breed the 
dues every ninety days, K^sep only the 
lour Strongest from each liLter, for they 
not only will grow more rapidly but will 
aliain more total weight than a larger 
number. Thirty dollars will 
cover the initial costs, including 
both stock and. breeding hutch, 
and you need a ploi no larger 
than twenty feet square. 

An ideal brccdinR hutch is 
forty-eight liv thirty inches, and 
eighteen inches high, with one- 
halF 10 five^dghihs-iisch hard- 
ware cloth [coarse wire screen) 
for the floor and one-inch mesh 
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chicken wire For the sides, pro- 
vided the hutch is sheltered 
from the weal her. If it is out- 
doors, put on a roof with sis (0 
eight-inch slopes, with Lhe front 
edge of the roof extending out 
eighteen inrhes. Cover the roof 
with tar paper. Construct hack 
and sides from halt -inch boards. 

Face the hutch souih for cool- 
ness in summer and for warmth 
in winter. Suggestions for the 

design of huLihes, feeders, neat boxes, and 
runways can be obtained from the breed- 
ers' assoc rations and from state or Federal 
agricultural agencies, 

Since you are creating wool, not flesh, 
the Angora's diet will vary slighLly from 
that given other rabbits. Give each two 
feedings a day, alfalfa in the morning, red 
oats or barley in the evening, for a total 
of two and a half nonces. It is better to 
use cut, dry alfalfa, ol good quality Only, 
to avoid scours or bloat. 

If you dn not Feed too heavily, the rab- 
bit will clean up bis meal in twenty min- 
utes, Should he leave any of his food, the 
chances gre that he is suffering from wool 
block in the intestines. To remove the 
block, give the rabbit one lea spoonful of 
mineral oil. If he is subject to block, ap- 
ply Lhis remedy once a week. Should he 
not respond, and appear feverish, give 
two tabic spoons of epsom salts and place 
him on the ground where he tan exercise, 
giving 3 vegetable diet for three nr four 
days, This treatment usually will bring, 
him around. 

When ready to clip., place the Angora 
on a stand or stool with a top just large 
enough to permit the animal to sit without 
turning around. Brush thoroughly, using a 
sliff brLRtle hrush, taking care to deart out 
all foreign matter. Tart the wool down the 
center of the back. With an ordinary pair 
of well-sharpened, blunt -pointed scissors, 
start from the rear and work forward, tak- 
ing sections down and around the animal. 

Insert the lower jaw of the scissors near 
the end oF the part and dip down this line, 
holding: the upper part about half an inch 
from lhe animal's hutt, 

As you proceed, take care to separate 
the various grades of woo! by length. This 
is particularly important, since the lunger 
woo! is worth about ten times as much as 
that in which long and short Fiairs arc 
mixed. 

Continue clipping until you have fin- 
ished one side, turn the animal over and 
clip the opposite side, then the tump. Be 

very careful in clipping near 
the tail or you may cause an 
injury, 

IF you have been dipping 
a breeding doc. you have 
now finished your task. 

Bucks and young stock, 
however, may alsd be 
dipped on the belly and 
breast. To accomplish this. 



The woman, in the picture above il 
wearing knit (irmenii made from 
ribbii wool, and a fur piece from 
JN-Ul- Right, pp inning wm] on m , 

Sw*tllih-5yps wheel xp mite 


place the animal's ears down 
over the shoulder, pick up 
gently Imth the ears and the 
loose shoulder skin, raise the 
animal, and rest its rump 
on the stool. Now proceed 
to clip, taking the wool first 
from the breast and then 
from the belly. If the An- 
gora becomes too active, 
hold it up by placing the shin 
oF the forehead between 
your thumb and forefinger. 

After a Eillle experience, 
you will find you can clip an 
Angora in si* or seven min- 
utes. 

Since the fine wool may 
suffer from too much han ef- 
fing, place each grade by 
hand Ire a separate recepta- 
cle. If it is to be stored for 
any length oF time, it is bet- 
ter to use some good tooth 
rupdlant. I>o not press the wool down in 
the sacks or cans, hut lay ft in carefully, 
TighL [jacking frequently causes webbing, 
for (he wool has a high feitEng capacity, 

The young may he clipped when eight 
to ten weeks old, and about every nine 
wreltn thereafter, depending on the length 

of wool you desire. Wool from lwo to 
two and a half inches long is worth about 
four dollars a pound, white that exceeding 
three inches will bring six dollars. Since 
an Angora produces, on an average, twelve 
ounces each year, and some up to twenty- 
three ounces, il is important to take the 


Rabbin can. Ji* liiitkcd (or ideutifijitien by tiftonijig ib( 
ears wLtli !il0i« ink. Here. Etiii ii h-t^j done wi:Ji a pen- 
ci] tbit tall fiVHJ IIlitji neeslLea f«r puncturing the ikEp 


longest wool possible and preserve it in 
packing and shipping. 

Here are a few lips which will help you 
avoid mixing grades; Never clip ear tufts 
or furnishings on the fare; never dip the 
wool underneath the feet; never dip over 
a Second time to make yoLJr job look bet- 
ter, for (his short wool is worthless. With 
a tittle experience, you will soon be doing 
a first -rate job of clipping. 

Hand-spinning this fine wool is quite 
practical as a hobby, and from it you can 
produce many articles of value, from 
scarfs to sweaters. The wool also takes 
dyes nicely, and will retain color from bel- 
ter grades of dye without fading. Use a 
spinning wheel of the Swedish type, spin- 
ning the wool as it is clipped from [he rab- 
bit in exactly (he same way as sheep's, wool 
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il& spun. IL [§ not ncKiSary in hand-spin- 
ping to card lh? wool, as ii required in 
high-speed commercial production oE An- 
gora won! yam, 

I| is advisable to uw raw wool 
from two iu three inches in Length, 
Lfsag wool is easier to work and less 
apt to shed after spinning, li should 
be spun in a single strand, then 
double-twisted Because it is lifrhtrr 
and warmer than other yarns, this 
double twist will be found quite 
heavy enough for sweaters, baby 
garments, and hosiery; For any gar- 
menis, in 

fact, that are ordinarily made from yarn, 
ALmj, yuu ton eaiily produce fluffy, iil&w- 
v, Hite pdl s fur !>cauLiJui furs. specialty siccV. 
pieves, from Angoras, The wcml is finer than 
silk and wean tetter Lhan mn#E rabbit fur. 
By feeding properly and giving the animals 
p«md. care, you will be repaid in ilic fineness 
of die fur 

in order to save ttie pelt, after killin',' the 
rabbit, s-lil down the msLdej of the leys with a 
small knife and also about the neck; then, by 
pevline down the fur over ihe legs and hind 
quarters, SL^SJ the ftlr from the body, Leaving 
the flesh side out. Where necessary. u^e the 
knife ro separate -#ktp from flesh, particularly 
nknf; the abdomen. A pair of pruning shears 
will be useful in severing the feet. This is 
known as a "Cased" skin. and is mure easily 
dried and brings a better price than those slit 
down the front. 


S I 1 EC I A I, wine Strelcbere may lie purchased 
for stretching Caied skirt#, Of you may 
easily make your own front wire or a board. 



On eTl*- ictltl *re twelve ouneel flf weal, rhe 
ivrn;t ye it' i yield from ■ a-ln-gU jltinul. 

Some ptoduet nearly |UrLct*t T¥iut b 


t'se etLhrr I'inlii nr ren-gaug* galvjinsied wire, 
find fiend it around a rod the arc of your 
ringer, making a complete loop and leaving 
twenty, three-inch prongs projecting at the 
ends slightly out from parallel. A board 
rounded to shape and fitting the average -size 
pelt, may be used, but drying will he slower. 

Place (he pelt, inside out. Over ih-e h(ndcher, 
legs on one tin t side, back on the other. Hang 


in a dry place until all moisture has Left Lite 
skih. This Will take about ten. days. 

It is important to know when the rabbit 
will yield a good pelt. As a general rule, it 
will do so ar any time except when milling, 
Malt in ihe [Jett is usually noticed as a break 
in the ticking. ]f the pelt shows no ticking, a 
penile pull of (he fur near the rump may show 
loose hairs. Blowing into the has: should 
show new hair at ike lme near the skin A 
dark discoloration of the skin before or after 
dressing usually indicates m riling. 

Since the nest molt starts when the animal 
is si 35. to eight weeks old, the i>*lt will be in 
good condition previous this first nmli, 
and wiLl he ready for use again when the rab- 
bit is shout six months old. Best furs are 
Laken between Oc teller slid April from nd>- 
bilh -approaching six months of ape. Pelts giv- 
ing Jm about an inch and a half long may be 
made into beautiful, silky jackets and various 
fur pieces. Cuatw and thin fur should be 
avoided; likewise,, the color of the fur should 
be uniform and free from hutch or blood 
Slain or sun injury, 

I K YOU do not wish to send your fur to a 
professional tanner, make sure it is well- 
itahed at the beginning of (he curing proc- 
ess. Place it In a bucket half-fill rd with water 
containing a handful of common salt. Leave 
the skin in l In# water until it becomes quite 
soft, (hen place it on a fiat hoard and with a 
liLunt knife or a pumice stone detach the tis- 
sue*. from chi# skin, beginning at the husd legs 
at the edge of the skm Take care not to Lear 
lbe skin while removing the tissue- 

tVilh ibe skin thus prepared, you now 
may make your tanning solution, using 
four ounces of chrome asum, one acd ane 
eighth ounce#* Of ordinary soda, and right 
ounces of ordinary dextrin* flare each of 
these ingredients in a separate twenly-four- 
ountf bottle, fill oach with water, and shake 
the alum until it has dissolved, Take three 
ounces from each botLle, adding iho soda to 
the alum, always stirring, then add! the dex- 
trine. 

Pour twenty-four ounces of cold water into 
n bucket, add half of the liquid, and place the 
skins in (his solution. Move the skins ncca- 
sionalEy LO make 

sure they are thoroughly saturatod, 1-gt (hem 
stand Lwenly-four hours, and add the rest of 
the .solution. The entire nine ounces of tan- 
nin- liquid is now mixed with Lbe waler. Let 
ill is- slant! another twelve hours, bui not more 
lhan lwenly-four, .mil by i 3 l;h lime Ulc skins 
win he well tanned, After removal, wash ihc 
skins thoroufihty and place them in a second 
bucket containing a mixture of chalk and 
water. Leave them for one hour, then wash 
the skins in cold water. 

Becausi. lIil- |^H has now been sofltned, it 
.-■houlrl he worked over a lioatd and wrung 
out and twisted until it becomes quilt dry 
and filiahEe. To assure return to its former 
lusfur, work in one part. of ncat's-fooL oi! to 
two parts of Castile soap dissolved in water. 
Following Lbls, Lbe jwll may be Inins up in a 
moderately warm place for drying, after 
which il may he worked again until all hard 
Spots have disappeared. All traces of jrrease 
and dirt should then be removed, which can 
best he accomplished by placing the skin in 
ft box of fuller's earth and shaking it well sev- 
eral limes. After about two hours, remove Lb# 
skin from (he box, shake it well iuiain and 
brush out all traces of the clay. 


B Y FOLLOWING the twelve rules beEnw, 
HjfferetS by th<* University nf California 
College of Agriculture, you will be able to 
produce finer Angoras at lower cost i 

Buy stock from a reliable breeder. If in 
doubt, inquire of (he breeders' afcociaiions. 

Start with only one breed. Do n-ol attempt 
Lo mix Anjtoras with others. 

Keep hutches dry, sanitary, free from 
dTflfta; provide plenly of sunlight. 

Isolate all sick or diseased animals and de- 
stroy (how which cannot be cured; do not 
change feeders or di.shcs from one hutch to 
another without first disinfecting the equip- 
ititnl. 

U-« nnly mature rabbits ns breeders and 
pkn to raise four inters to a doe each year 
Use wdl-huilt, economical hglcties, which 
will prove inviting to guests and prospective 
buyers. 

Cull nut all inferior' stock and plan to im- 
prove |h# qua lily of your animals gradually 
by U^iu; only the best breeders 

Feed regularly and use a well-balanced 
ration. 

Buy feed in quantity ai the season when 
price 1 ; are lowest 

Maintain an economical unit and keep 
costs down, 

Do no( buy inferior nf diseased stock at 
any price. 

Do not keep does that have outlived (heit 
urefulricss. 

RABBIT SKINS, to Cure.— 
Ijiy the skin on a smooth board, the 
fur side imdenruMt, and fasten it down 
with tinned tacks- Wash it over fin! 
with a solution of salt l (hen dissolve 
a % oh. of ah™ in a pint of warm 
water, and with a sponge dipped In this 
solution, moisten ihe surface ail over : 
repeat this every now and then for three 
days ; when the skin is quile dry, take 
oul the lacks, and rolling it loosely the 
long way, the hair inside, draw it quick- 
ly backwards and forwards through a 
large: smooth ring., until it is quite soft, 
then foil it in the contrary way of Lhe 
skin„ and repeat the operation. Skins 
prepared thus are u&efnl for tnany 
domestic purposes. 

To Pi’MSflrv& Cucum- 
bers. — Take large and, fresh-gathered 
cucumbers ; split them down and take 
out all the seed; 1 , lay t-heru in salt and 
water, suffidenlly strong to War an a^, 
for three days ; Ret them on a fire with 
odd water, and a email lump of alum, 
and toil them a few mlnutee, flr UU 
tender; drain them, and pour on them 
it. thin syrup : —let them lie two days ; 
hoil the synip again, and put it over 
the ououmbers ; r^p^at this part of the 
process a second and a ihinl time; 
then have ready Rome fresh clarified 
sugar, boiled to a blow (which may be 
known by dippinK the skimmer into 
the sugar, and blowing strongly through 
the Itoles of at ; if little bladders appear, 
it hns attained that degree) ; put in 
the cucumhers, and simsner' for five 
minutes; — set by till ndt day ;■ — hoil 
tEiy syrup and cucumbers again, and 
put them in glasses for use. 
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SAVING Stunts for 


By Maurice h. decker 


Popular .Scimhm Monthly, August 1936 


W HEN several men go camping to- 
get her, [he fellow elected as tiHifc 
has the least fun of ail. And the 
most WOtkf I know because I've beeti that 
one many a time, At first 1 thought it was 
an honor, but that soon parsed- I gut tired 
OUt stooping over a Siiltiky fire while the 
rest swam, fished, hiked, or just loafed. 
So I began !o work gut short cuts that 
would let me do my work more quickly. 
Now I don't mind being conk for I man- 
age to have about as much lime for fun 
as the rest. Here is how I work it. _ 

TaJte fish first. Most camping trips are 
near water, which means fish meals in 
plenty. Cooking them can be either a tedi- 
ous, painstaking task or an easy one, It r 5 
nil in the know-how. First, the smart cook 

stOhES all aequmd 
AhD OSHEAlH 
SHtAO- pot 


COS RE P 

SQT 


TI«.CAkf 
WITm UNO* 

etMGWEG 
SftEAD 

tOA f 


With till* jTriii£toi*iLt a ]o*( el breid t»1i 

be bihtd {Imt ibrDuih over the cam]!' fre 

makes each angler clean his own catch. 
Then he cooks it some way that takes a 
minimum of attention. What 1 call the 
Seminole fish dinner is a, good one. 

You need a pot with a tight -fit ting cov- 
er. Dig a hole in the ground 10 in. deeper 
and lOin. wider than the pot. Build a fire 
in the hole and roll a dozen Fair-sized 
stones on top of the wood lo heat, Keep 
the fire burning one hour. 

To serve four, lay four slices of bacon 
cm the bottom of the pot. Put the meaty 
sections of fresh-cleaned fish on these, 
allowing lb. fish per man. On top Ley 
an onion, carrot, and potato for each 
camper, Pour over all a No. ? can of Lo- 
rn aloes and half a cup of water, Season 
with salt, pepper, arid lour Lablespoonfujs 
vinegar. (Lemon juice is better if you 
have it.) 

Dig out the hot stones, bet the pot on 


tup of i he ashes in i he boJc and pack 
stones about its sides, putting a thin layer 
of ashes between po[ and stones to pre- 
vent the food From, scorching. Cover the 
lid first with ashes, then with plenty of 
earth or sods to hold in the heat. Go away 
and forget it for about two hours. When 
you. come back, dig owl the grub and if 
you've ever lasted anything better, write 
me what it was for I want some myself. 

There’s a lot of bunk floating about" on 
how to make bread in camp. Let me tell 
you how to bake bread without an oven 
and iti a loaf that tastes Like bread and 
ant iike flapjacks or burned toasL 

Mix your dnugh from this recipe, alt 
measurements being tevet: 

■3- cops flour 

S- teaspoon fuls baking powder 
4- tabkifMonfuls cold Kneitsc 
2 teaspoomfufi. salL 

Cold water lo make a medium Soft 

dough 

Cut the top and bottom off a 
small tan, such as a condensed 
milk tin, and grease it out side. 

Shape the loaf about this, stand- 
ing the can erect in the center , Lay 
it in a greased pot with cover, Fill 
a larger put or pail half full of 
small stones and set the covered 
pot down in them,. Support the 
whole on three rocks over your 
fire, The can in the ccnler of the 
loaf makes it bakc-cldicious.ly dear 
through, nut charred outside and 
doughy inside as so many camp 
loaves are. Have a good fire and 
tost [he bread with a sliver of 
wood after fifteen minutes. When 
the silver comes out clean, you 
can be assured [hat the loaf is well done. 


CC-OMn-R. Iln't • Sid chore it 
you btiow Ji*n how [n uckla ii 


Maybe some wise guy suggests baked 
potatoes. Don’t bat an eye. Say "sure" 
even if there isn't an oven in fifty miles, 
You can bake ’em, cowboy — bake any 
vegetable perfectly and with little work, 

I ktiOw what you 're thinking but you’re 
wrong. I don't plaster them with clay or 
mud. Such n moss and so much work! 
Just scrub the spud*, and wrap each in a 
shed of oiled paper. (Wise camp conks 
pack a wad of this: for various purposes.) 
Plain paper-^not newsprint — will rtn in a 
pinch. 

Get an old pail or can and fill it two 
thirds full of sand. Bury the wrapped po- 
tatoes m the sand and set (he pail over 
the fire. If rocks are scarce, use three 
empty tin cans full of dirt for your trian- 
gular-spaced supports. BtiiLd Up a good 
fire and go away and pi ay. Two hours later 
wander back thaL way, kick over the pail 
and pick out the spuds. 

You needn't slop with potatoes, either. 

You can use (his 


si Util on yams, tomatoes, apples, and eggs, to 
nothing of cased sausages, pork chops, and 
tish. Meat should be seasoned and wrapped in 
two separate layers of pap^r. Split the elsJl and 
puL a dice of bacon in tile cur before wrapping. 

Now suppose they want stew or bean s^up 
foi dinner, Good stuff ali right, but it usually 
takes.* Lot of tire feeding and watching, Here's 
how you can beat ihii racket. Build your fire 
down in a hole dug IS in. deep. Sling the kit- 
tle over the hole and after your fire is- going 
good, slant thick sticks of fuel on end all 
ii round the sides of the hoie, a*, shown in one 
of the drawings. Use cioee sioren wood than 
dry so l.lit sticks feed down slowly on (he 
coaU as needed. This fire wilL burn for at 
least ’hire hours. Re sure before you leave 
(hat the food in the pot is well covered with 
water. 
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Here'S a slum far grain-cam time that 
started back in the bushwhacking iliiys of the 
Civil War, bul [L tastes just as gpofl Itjiday as 
then. Twist an ear out of its e&vtr of husks 
and insert 6 dean«f, stiuoiKd fish. Tte' up the 
ends of (he husks &em 3 bury in the hoi ashes oF 
your firt. In forty minutes you’ll have a 
steam-cooked flaky dish that makes you wish 
stomachs were twice as big, 

If you camp for * week in one place, by all 
means make a bean hole. Then you can serve 
beans Like nobody’s mother aver did unless 
she had a bean hole Loo. Dig the bean hole in 
dry, solid earth. Make il jlist a little larger 
than your pot, Build a fire in the bole. Now 1 
here"! the secret of ibis bean-hole business : 
V-frU must keep that preheating Are going for 
at least four hours t You’ve got to heat the 
ground surrounding the hole and heat it well 
For fuisr men TlSe 2 lb. or S cups of beans. 
Soak them over night, parboil with a liuk 
Soda, and drain. Add; 

t lareo bottle caLwp 
t lb. bacon 
3 onion cut fine 
'AYb. brown sugar 
t teupoonful salt 


Potatoes 

d ik 

QufDfWPtii 


3 AM& 


FlUfO 

Tiu-CAN 

SU^kt 3 RT 5 


FOEJLO«| IK «Hl]y baked ih a J),[[ fl f tal4 


L teaspoon Tui mustard 
Eacuigh water to stand l % in. above lie 
beans 

If the pallid el-oesn'l hi light or if Ihr btsns 
were not well soaked, double the amount of 


water. Empty the hole. set in the put, and 
pack ashes around and over it. Cover with 
earth, heaping it 2 ft. high over the lop of thfi 
hole, A piece of canvas spread diirctly nvui 
the po-tfid in nkes El easier lo uncover. 


Leave the beans in that hole for twelve or 
Fourteen hours — longer won’t hurt. Camp 
cook* often pack the hole in Ihc evening so 
the beans air ready for the following noon. 



Cermpcr T s Night Torch From Pop Battle 

A CAMPEITfi larch or m ivrjjcrfey uulrtoar light can 
tfuickly In- ijitijiKivisril from a pop bnlLl*- and ji 
sc i i-V; . t ! u l a slil in lire |up n r n metal IjqLIIp c;i[e llial 
will hi Eighlly haok on Ihc liotllc, and invert a long 
ivicft lhjl will rrarJs Ihc boMcnn of the bol fie- \ 
kuhslifirle w it-fc can bo punk- by folding cation h-I^Ui, 
l-itHh honk lo a slick it 1 1 1 1 Jilt il with kerosene. When 
Ihc wick is sol 1 1 rul fi I, lighl your larch. M given u 
large, vrllow light llml wilr hum in s ELigh wind,™ 

Minnows in Glass Jug Attract Fish to Hooks 
\to sirrmc. ^ 


T-e* a 

9 (CU 


I w tl t n" r v n » ' r 

(his livriina lurv. ll\ a "Mitre lire” drawing cunl Tor 
hltll li’.tiirjg. J... in.ik*- it, all v(.ju need is u iw-ti ijumrl 
nr fiullon-viite gluvs jng, hreifl A [ticca at servct-i, ctil 
fi circk* large L-mnigli In 111 ever Ihc lop of tin- jug. 
fhi-n remove ihe caji from Llir juh ami enl out IIll- lii|> 
nf it m> i h:i| jiiKl ;i dtulil ridge reinnlns around Ciir 
Enp, Kill 1llL L jug with hike Viufr-r ;m«l put ;i few live 
piinnnwv in it. Plnce llw screen over Ihc mmilh of 
Ihe jug :nu I screw the -mp over it. |l« a siring to the 
ii«! unit dru|i i| tivrr bmird, F'isli yfy y Unit ltd lu the 
jinn HOW*, — "] ti i Ij” Poo |*a n 


Glass Marbles Break L 
Lumps itt Salt Shaker 

FN DAMP wealher, 


salt will cnl<e u j i over the holes in Jhir 
-*■ top of Ihc shaker, and will cake Up inlo hard rumps insirlr- 

IF u few- ecmiiiLun jfljfsn or porcfljth rbles nre placed with 

Ihc kuN inside Ihc shaker Ihey will .*lir lip Ihe salt con, 
ll nasally ;ii Ihe shirker is used, nml keep |l run n ins frcclv 
L-vcn in Jhp donjp^xl of weal her. Diffcrcnl kDcs and numbers 
of inijrtrles can ne used, scenrdjng lu Ihe siie nf Ihe; shakers. 
—A. fi- WaychclF. 


i^hHri 


H ere*s How to Bake Pies and Meat itt Ground Overt 

F JHiiSI! finked funds certainly are a treat when cumpiriR m.«t 
out, A coot oven that will hake your pics, breads nnd ‘***\ ri 
nicul Hi n rich brown is mode by digging a hole in Ihe I y J 
jirou nil .ibout 2 feel deep and "I feel wide, l ine Ihe hole . 
willi rocks mil rover with a 33 i ere ijf shed irnn. I.iglil '?lJl ' 
a lire ori Ihe rruii mill Ihe heat frmii Ihe cinders wild Hu? 
jUl'IT will hake Vunr f<ici-i I .-- JijIiii Warreli,. :LB:: :: Ath 


Pickled Eg-gs,— If the 
following picklo ivc-n) generally kaourn, 
it. would he more penerkily iisceL It h 
itt] yxeelleuF ptehly lo be eaten w-ith 
cohl jneut-r & c. The eggs should he 
boiled hard (say fen minutes), nmd 
then divested of tbeir ehcllg j w r hcn 
r^ttfc ft3 Id put them in iara,, and pour 
f^ver them vino^ur {suffleient to quit^ 
ivinr them), in which been pruv 
viouiily boiled the usual Apices for 
pickling ; lie Ihe jar* down tight with 
Madder, and keep them till they begin 
to change- colour. 

Preserving Potatoes,— 

The preservation of potatoes by dipping 
them in boiling water id; a valuable juid 
useful tEi °ct>vory . L:\rge quantities 
may be cured at once, by putting them 
into a basket oa large os the vcwftt con- 
taining the boiling water will admit* 
and liiLiJi just dipping them a minute 
or two, at the utmost. The germ* 
which is 60 near the kkin, i 6 thus do- 
strayed without inj 1117 to the potato. In 
this way several tons might be cured 
in a few hours. They ehould bo than 
dried m a warm oven, and laid up in 
sacks, secure from the frost* In a dry 
place* 

Butterflies and Bloths, 

however pretty, are the worst enemies 
□no can have in a garden; a tingle 
insect of tills kind may deposit t>£gs 
enough to overrun a tree with cater- 
pilljtrAf therefore they should, bo de- 
stroyed at any cost of trouble. 
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Eeedl ii ■ I! ft Li-iitmli j r r fni;r.i! I;..:- 

ncilh Ihe new £c And ■: cop <iJI wh,.i ifc* 
pli.ni: li shaken. [n ike (lit of the 
flikLii, (ivp. i, hi icedi Are In ike 
center of lilt At leFt. Ihc 

Jipinei* L intern rtiuif bp iof*| Apitt 
ifi m r-:U r tu if cl icceii tn Lli ae-edi 


Growing 

Popular Scmnce 1935 


When tke ptn'i nt thi ifllf Mve all withered, leipinj ontjr 
:bi dried i«d psd. >e*da ire fiLkcrtd. The *njwrf 
cruikil p4d walk hit liirtdi ind then drop* It in thi ctijf 


W H£N you CMtuit the E-prinE catalogs and 
lay in a supply of seeds for your garden, 
do you ever wonder how they goi in the 
pa c bets? On these pages the Fgpllaf SciWdi 
SIo^thlit photographer takes you behind the: 
scenes in ihc seedman's nursery, where experts 
labor 10 make sure ltd iceds you buy wilt yield 
hnc flowers ot vegetables. Collected in trays, ihc 
ripe seeds are washed in. screen-bottomed contain* 
IPS, Spraying or fumigation destroys parasites that 
attack ihc larger types. Sorting, vacuum-cleaning, 
and weighing machines handle seeds sold in bulk. 
To fill flower seed packets, like those above, girls 
use oddly ■notched wooden spoon s. Large growers 
raise many OF their own seeds, purchasing the bal- 
ance from individual raisers. The search lor Ihe 
best varieties e* Lends 10 far corners of the globe. 


To ft i the ict'ii of i ujuiih, It si left or. 
(Sn jrocnJ until it wi I ken., Then it snip- 
:| It n’t! iJlfl IcciS* COtlc< Ic (I , At Hiji. 1 ■ * i n |J 
out ItiHl SklOU^i A llj’c ill 4 pullipkLI‘,. Ai 

rlckt, wirermelom ire iglJt ind dripped 
in Ve c wheTB they ferment 10 sreis link 
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Seeds scored in ’hagx Ave apt m liecorvir In* 
f-rsted With biiKi and id area sdoitally eiiejr 
<r* ;i’-*nr:| in t vault -and Fumi Kited with 
cirbEMi ill Mil |»i:ii!r Vi-piW is icic-iacd 

by e-nnlainer here being Ailed with U^isiiJ 


Corn La [eTt to iiry 
Still attached to Ihc 
liuik and sulk. WKrn 
thoroughly (try it la 
ih>llid. tested. and 
ktrnili oniy 
are retained tar 


In order to protect **e-iL| Irom piruFln, Formsldtkydr and 
uther chrmitsll sr*- i-piaye-d on them as La Shawn in pltoid 


This elaborate rn.se hins at tht 1‘ecer HEndetlon Set-d plant discard* 
the shriveled and worthless seeds. Photo ihc™ a peax pouTint ima 
<h« i rough,. when.-r i Key pass into the frisnyle-EJiapcd arc Ctona -whirr 

ilisy arc vige-fauxly shaken, Fore sop ike light sc els ont j; the fcajh 


id alL la filling the iced packages .n you fcuy them )t 
I Cere flower airdi irr lie-L*g placed in paper fnnraanrfi. 
oud-rn inserts. holding- definite nil mbs r #1 Hr^dx. are- used 


T h is, vacuum dean ins m-irh-inx euitlts. aha heavy dirt into the l-ag 
□ t left, rha IF inlfl cr liter hag. and delivers aecfl-- ■ it-o basket 
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For many, goat milk is 
heaven-sent 
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Chicago Tribune 1 
OCt. 13, 1977 



IlllMI 

The goat produces 


he milk that more than 60 pet cent of ihe world's popultl 


"So I put black tape ah the windows, 
but goats are very curious creatures. 


By Carol Rasmussen 

Food GukM dlrtoor 

CHICAGO. THE TOWN of broad shoul- 
ders, big business , and th* new down- 
town, has i big business dairy that still 
remembers Its small. family-owned ori- 
gins and carries four little known and 
esoteric milks. 

The dairy la Brook ifiif and it sells 
through chain* hr other such cutlets 
milks labelled eniylic, tow radium, and 
goat. 

The fourth milk, acidophilus, which fs 
made from a special culture in a process 
akin to malting buttermilk, was one# 
known and loved by the first wave of 
natural food freaks of the lS30s and '40s. 
Thia slightly tan milk could be heading 
towards a new. alltime peak of popularity 
(which wouldn't be loo hard since it's 
entirety likely that 74 cut of 79 peopEe 
back then never heard of it). 

Our money is on acidophilus, what with 
the frenzy over yogurt and all things tart 
and doited, especially tlnce we're told 
that acidophilus Is mild dud tends 
towards sweetness rather than (anginas*. 
But. in o or heart, we favor me goat. 

NUTRITIONALLY, TWE goat makes 
good copy. Her milk is given to crying 
babies who are allergic to cow's milk, 
because the milk of a goat has a softer 
curd that is easier to digest. Doctor* 
often recommend goat's milk for conva- 
lescents. stomach ulcer sufferers, and 
those who are sensitive to cow’s milk. 

Goat's milk is also grad for conversa- 
tion: reactions could range from mild 
acceptance to outright rebuke, it has its 
own unique flavor which can be mild but 
noticeable when the product is fresh, or it 
can develop Into a full Hewn, flavor which 
is often likened to the essence of barn- 
yard, 

But the real reason why goat's milk 
should make it i* because goats found eo 
lovable. And because it took a lot of 
creative genius to got goals to product 
milk all year 'round. 

A goat farmer not too far From Chicago 
figured out bow to outwit Mother Nntnre, 
and for that he Undoubtedly earned the 
titude or legions of mothers with colic- 
babies. To them, Harvey ConfiEdiua of 
Portage. Wis-,, could walk on water. 

THE PROBLEM WAS au age-old one; 


dunks. 

goats don't give milk after their kids are 
old enough ed fend for themselves, which 
meant that from December to February 
mams goats are nearly dry. 

So Cttfteldine began experimenting to 
see if he could change the goat'*' sex 
cycle. It was a labor of love, if you 
pardon the pun. for Coiisidme is ena- 
mored of the animal. 

Goats are "very intelligent animals." 
he boasted. "I once sold a goat to a 4-H 
kid and she house broke it. She lived in a 
s&r.aoo Colonial house and it never made 
■ mess.’* 

Normally, goats come irt heat in the 
fall, give birth in the spring, and nurse 
their young through the fell. Mother Na- 
ture set this timetable by baking goat* 
sensitive to light so that the female would 
be ready to breed 10 weeks after the 
longest day of the year. 

COrtSr DINE S TASK w« io change 
that pattern and get some goats to 
freshen in the fall and produce milk a]] 
winter. 

It was a formidable task, given to cons 
of tradition. 

He remembered that the United States 
.Department of Agriculture in EeLtavjlle, 
Md. had tinkered with the sheep- 
breeding cycle to produce two sets of 
lambs per year, and sheep, too, are 
photosensitive. In that case, the USD A 
superseded nature by blacking out the 
sheep barn for a certain time every day. 


They chewed the tape off the windows 
and monkeyed around with the door 
latches and get out." 1 

Considine finally fooled the gnat* by 
lighting the bam 20 hours a day during the 
winter, so the goats thought mid-March 
was mid-June and the rest was easy. 

THESE GOATS are all registered 
purebreds, He. his son. and one Hirer 
man are (he sole suppliers of goal's milk 
to Chicago, Confine said, 

For those readers who want to see if all 
this fu.K!> ts Worthwhile, goat's milk is 
available at Uncle Charlie's fast food 
restaurant at Foster and Central, next to 
Brook Hill Dairy (which doesn't sell to 
the public). Jewel arm Dominick's will 
special order goat and other speciality 
milks through a store manager. 
Acidopholus is available hI Dominick's, 

Gnats milk is a premium priced item. 
Jewel asks 51.44 a quart and Uncle Char- 
lie. SI. 5fl, in comparison to the good old 
"American" cow's milk now selling for 
the un -American price of Si cents a 
quart. 

But (he high price exists only because 
we are out of- step with Ihe rest of the 
world. Sixty per cent of the world’s 
people craves goat's milk, Considttie 
rated, which just might go to prove that 
people drink what's available and grow 
to like it. 
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Technology Plowing Under 
Bigger Crop Yields of Future 

THE MILWAUKEE JGURN AL Sunday h February 5, 1978 


By Paul ShirofT 
Wuhln^ton Pest SttvLtfl 

America's "green reuelu- 
tion ,p may bo over. 

The Intense 30 year Tndus- 
triatilatioh of the nation's 
farmlands, daring which crop 
yields more Lhan doubled 
through the introduction of 
complex harvesting machin- 
ery, jjfeEroctiemlcfilS acid ge- 
netically engineered crops, 
appears to be at an end. 

u We are bumping a^amst 
the ceiling of applied technol- 
ogy." says John Timmons, 
professor of natural re- 
sources at Iowa State Univer- 
sity. “Unless we arc able to 
develop hew technologies, 
our productivity is not going 
to go op." 

A survey of major crop 
yields in the last decade 
shows lhat, while production 
has continued to rise as un- 
used farmland is brought 
back into product ion r the 
yields per acre of major 
grains have dipped and 
swung in patterns unmatched 
since the Duse Bowl years of 
the mid-l^iOs. Agriculture 
Department statistics for 
1977 show corn and wheat 
below the yields attained in 
1372. 

liut what is of increasing 
concern to many agronomists 


and agricultural economists is 
lhal recently developed farm 
technology may have 
liia sited, or even contributed 
to, serious problems., partial- 
larly the decline in the quali- 
ty of i he nation’s soil- 

The moat serious problem, 
they believe, i.-. increasing 
erosion, particularly id thr 
Midwest com bell. 

Sc i enlists contend that the 
heavy use of fertilizers has 
allowed crop yields to stay at 
relatively high levels They 
warn, however, that this 
cou id b e a short ter m el I eet, 

Unless topsoil erosion pat- 
terns are corrected- they say. 
yields will drop considerably, 
and product ion costa wilt in- 
crease dramatically. 

Other major problem!, in- 
clude Increased stdlm cotil- 
lion as topsoil and fertilisers 
run off into streams and res- 
ervoirs; depletion oT ir re- 
placed life supplies uF ground 
w&Ler in the Missouri B&sin 
and sections of Texas; com- 
paction of soil through use of 
heavy machinery, and use of 
high quality farmland for 
urban development. 

In a report to Congress last 
February the General Ac- 
counting Office warned that 
because of excessive erosion, 
farms in the Great Plains, 
corn belt and Pacific Worth- 


west were losing topsail at a 
rate that threatened crop 
productivity. 

Topsoil Ls crucial to crop 
production because it con- 
tains most of the organic 
matter and a major share of 
the nutrients required by 
plants. AS a general measure, 
scientists say losses of five 
tons per acre are acceptable 
in areas of good quality soli. 
But in a random study of 2B3 



farms the GAO round that 
£3% had losses higher than 
that. 

The GAG quoted from a 
report by the Council for 
Agricultural Science and 
Technology (CAbTJ that indi- 
cated that com belt farmers 
were less efleciive in coin rol- 
ling erosion than they were 
15 years ago. The report 


found that the US was losing 
\ billion tons of topsoil a year 
in 1972, compared to 3 bl Elion 
lonsm 1934. 

Much of the blame for In- 
creasing Mud west erosion has 
been laid on farmers who 

rushed to got mor# land Into 
production to take advantage 
of rising grain prices after 
the 1972 US-Hussia wheat 
deal. 

Increased use of fertilizers 
baa allowed a shift away 
from soiE conserving cron 
rotation and has allowed 
farmers to make more in- 
tense use of the land through 
single cropping or rotating 
major cash crops. 

Agricultural scientists are 
increasingly concerned that 
even the most advanced tech- 
niques can have potentially 
Catastrophic side effects. 

Genetic engineering, the 
ability to create single strains 
of fast growing, reliable food 
crops, :s one of the corner- 
stones of modern agriculture. 
But such high yield crops also 
can have little resistance to 
unforeseen diseases and are 
often susceptible to pest in- 
festation. 

Even the harvesting ma- 
chines miy have reached 
their zenith. 

"Machines arc at a vary 
high stage right now," says 
Roger Garrett, chairman of 
the Agricultural Engineering 
School at the University of 
California at Paris- "The effi- 
ciencies are pretty high; we 
capture up to 93% of the 
grain already, ft's hard co 
imagine being able to im- 
prove upon that." 


TRAPPING ANIMALS FOR FOOD 

by Gordon Gauger 


During the period between the break 
down of today's society and the establish 
meol of whatever comes next, we will 
have to furnish our own food, shelter and 
all essentials of life- Hurihg this time fresh 
meat will be a groat morale booster, if not 
a necessity due to theft, Spoilage OS’ inade- 
quate stores. 

While most people will fend hunting or 
fishing for meat to be more enjoyable than 
Gapping and troutltning. the trap and the 
bank line will put much more meat on the 


table Tor Lhe time expended L h a n anything 
else except livestock farming. The fact 
lhat livestock will attract those who would 
rather steal yours than provide their own 
will make Less obvious, method:, safer and 
trapping and iruutlining are most incun 
spiououa methods. If necessary, traps and 
lines can be run at night for the Least 
chance of observation. A red tens over 
your light will greatly reduce your chan- 
ces of being obs-erved by man and is com 
pletely unnoticed by wiidlife. 


Many good books are available on trap- 
ping- The A.E. Harding Co,, 287fl E. Main 
St., Golombus, Ohio 43IS90 has savoraE 
Inexpensive bonks on trapping and related 
subjects, Drowning or killer seta -should 
be need not only for humane reasons but 
also to prevent struggling animals from 
calling attention to your traps. For dry 
land sets size 2£0 Gonibear traps, dead- 
falls or snares should he used. Tompson’s 
nr Harters locking snares are very good in 
that they require no lifting pole or asso- 
ciated triggers. Most books on trapping 
deal with catching furbearers, Of the fur- 
bearers the possum, muskrat and rac- 
coon are the best eating; however when 
you are hungry meat is meat- 
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unless it is rigged to drown him. However, 
a common rat trap nailed to a stake and 
set upright at waterlevel and baited with 
a piece of apple will prove deadly medicine 
for the rat. The most succeggfu] set 1 have 
ever used for coon is as follows^ pick a 
place where shallows go very quickly to 
deeper waLer. Stake the trap so that it jg 


Ho# 6 


LO travel 


ir| waler ho deeper thin six inches. But , f the unitMiM ™. , .. 

} 1 Kjsssii: irr d * fms ksm “ 

H i^MSStsss^ as Brtu T; h fr r •“ft *r* 

y long L, stuck in the butt™ 12 ineba from ™V^ 

i the trap ,« d „ bird win* or r, bbit S k[u L, ‘ t,e,r fr '^ ™’ ^“ U don , 1 ®* W 

^ -impended 12 inchK above ibe water. ?"*?• N " t ? r * 1 « best 

this type of fishing, Chicken ealraila, 

Since you are already near the water worms, minnows, small perch, grawhop- 

J you might ss well go fishing. Rank lines pers, fctt- make excellent bait, 

/ are simply short pieces of heavy line {30# If at all possible you should gain some 

/ lest) with hook attached (size 2 to £/0 experience trapping before relying on it 

V Eagle Claw brand being the best) tied lo for your groceries. The best way is to trap 

j branches overhanging the water. If a with someone who la good at it; failing 

The possum is the easiest animal to branch is not where you want it, cut one that read a good book on trapping and try 

catch on the face of this earth. AU that is off about four feet long ami about, the size your hand. 

necessary is a high smelling bait and an of your thumb and stick it firmly in the The trap line can he very enjoyable and 
unconcealed Combear trap. The muskrat bank where you want it. Thff best place to much more profitable at today's prices far 

is hard to hold in a conventional trap set nut bank lines are near deen water and Iut. 

^ t— u 


TWO FOOD ARTICLES 

by Busan Kramer 


sprouts, broccoli, and fresh tomatoes wilt 
no longer be so readily available to those 
who do not prod uce them at home if there is 


MALT t *COFFEE M 

What's going to happen when the food 
processing plants abut down because of 
some disaster? People will have to 
■"process* their own food. How many 
house wives grind their own wheat berries 
for breads or even make their own bread 
from all ready ground flour? So what if you 
have hundreds of pounds of grains under 
dry ice in your bomb shelter. Does any of 
your family know how to prepare these 
foods so that they can' be eaten and 
digested? Do you depend on coffee or tea 
imported from a foreign country to start 
your morning? Well, [f you find yourself in 
a predicament wb ere coffee a nd tea are not 
available you might think of mall "coffee" 
as your hot. dr ink of the day. We ran out of 
coffee and tea one day and live too far from 
the store to get more immediately. We 
found malt coffee a satisfactory substitu- 
tion. 

Malt coffee can be made from jus) about 
any grain. I use wheat berries because they 
sprout so fast. First soak the grain 
overnight. The next morning you should 
place the soaked seeds in an envinrn ment 
'ondueive to sprouting, There are various 


methods of sprout J ng seeds. Try them al I to 
see what method suits you the best, Kurt 
has a seven dav sprout set up in the OLD 
TIME HOME FOOD PROCESSING book. 
Another popular method is putting the 
Seeds in canning jars with a screen Lid. 
Whatever method you use, rinse the 
sprouts two or three times a day. When the 
sprouts are the length of the seeds in the 
case of wheat berries roast them in a slow 
oven {about two hundred degrees) until 
dry . Run the loasty dry sprouts through a 
coarse grinder or mash with a mortar and 
pestle. This is mall. Use it as you would any 
other ordinary coffee or tea. Delicious 
roasted flavor! 

VITAMIN C FOODS OF SUftVJ VAL 

A lot of the foods that automatically 
come to the middle class American minds 
in connection with vitamin C are going to 
be just "hard to come by'" once the trucking 
line? run out of gas and thus the 
supermarket is closed. Fresh citrus fruit 
such as grapefruits, oranges, lemons and 
limes wU3 not be available in most parts of 
the country. Melons, cantaloupes, brussei 


no gasoline for their transportation. 

Most of the year fresh fruits and 
vegetables are not available to my family 
now because we live where there is no 
road and our garden is not well developed 
yet. It is impractical to pack many fresh 
foods On your back Or an animal because of 
the water weight. We depend on rosehips, 
red pepper (cayenne), garlic, sprouts, 
mustard greens, turnip greens, kale, beet 
greens, parsley, dried fruit, and wild 
greens such as miners lettuce, dandelions, 
pigweed and plantain. 

Rosehips are the fruit of the rose bush, 
left after the flower has disappeared. In 
many countrysides wild rosehips are eaten 
only by the animals. The vitamin C content 
in citrus fruits is much less than in rose 
hips. One orange weighing one hundred 
grams has 50 milligrams of vitamin C- 
whereas, on hundred grams of rose hips 
has 500 to 600 milligrams of this precious 
vitamin that cannot be stored in our bodies 
according to the HEALTH FINDER. 
During World War II, England gathered 
rose hips and made national rose hip syrup 
due to the lack of fresh fruits. Why wait lor 
an emergency to eat this delicious food? 
Resides being high in vitamin C, rose hips 
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contain vitamins A. E, K, B 1 , B2, a nd P. 

Red peppers are not actually vegetables, 
but fit into the category of berries. The 
fresher the popper the more vitamin C it 
contains. however, even dried hoi pepper 
is high in ibis important vitamin. There is 
always dried powdered rod peppor on our 
table and wo use it as many people would 
use black popper. Many natural vitamin G 
tablets are made from red peppers or 
rosehips. You can preserve red hot 
peppers by drying or pickling. Out favorite 
type of red pepper la known as capsicum 
cayenne. 

Sprouts are an excellent source of 
vitamin C as well as protein, fat, minerals 
and other vitamins. A dried seed contains 
little or no vitamin C, As you sprout seeds 
you increase their vitamin C content. 
According to Rttkle S HEALTH FINDER, 
one hundred grams of dry peas increase 
from a vitamin C content of zero to 86 

Herbs, Continued from 
page 1Q74 

small flowers are used, 1 do nol wash but 
t ry to gather those at the top of the pi a n t or 
where they are dean. It would be almost 
impossible to wash ihd dry such small 
parts of a plant. 

Roots of plants and trees are dug and 
washed well without scrubbing, dried and 
laid on horizontal screens to dry. Asa rule 
the roots of annuals should be dog just 
heforc the flowering timei these of 
biennials and perennials are dug in late 
fall or early spring 

In preparing the herbs for use, the usual 
amount for tea is one Le&spocnful of the 
herbs or seeds to a cup of boiling 
water— cover it and let it steep five to ten 
minutes. Ben Charles Harris says in ‘'The 
Compleat I ferbar, that such her bs as poke, 
rue, senna, and other laxative-purgatives, 
arbor vita, elder flowers, tansy, 
nightshade, pepper, ginger and mustard 
should nuL be taken in infusions (steeped). 
However, Dnncl Law in “Herbal Teas for 
Health and Pleasure" recommends ginger 
tea as warming and strengthening! used 
for colds, sore throats, nausea and as a mild 
stimulant but he rccommeds only one 
teaspoonful to 5 or 6 cups of boiling water. 

The usual amount of barks and roots is a 
tablespoonful boiled i decocted) in a quart 
oi hot water for a half-hour or down to half 
the quantity (1 pint). Use a stainless steel, 
enamel porcelain or pyrex-glira (hut not 
aluminum) utensil. Keep the lid on at all 
times, for internal use dilute with water. 
Tbs dilution and the amount to be taken 
varies with the herb and since spaoe dons 
not permit me to give you all this infor- 
mation you may find it itl "The Com pleat 
Herbal" by Ben Charles Harris, published 
by Larch moot Books, New York. 

A poultice nl herbs is made by placing 


milligrams of vitamin C after 88 hours of 
germination. See Kurt's seven day sprout 
set up in his OLD TIME' FOOD 
PROCESSING FOR FUN AND PROFIT 
for one ideao-n how to raise a steady sprout 
supply for your family. 

Garlic also contains vitamin C along with 
it's antibintEn powers. Since garlic also has 
a lower water content than moat fresh 
foods, it keeps well and ls easier to 
transport. It ls also very hardy and will 
grow almost anywhere. 1 always separate 
my bulbs into cloves so that If one clove 
begins to rot it is not pressed smack up 
agai Hat a nd-the r clove causing it to rot. 

Greens are the salvation of the poor dirt 
farmer and I do mean poor dirt literally. If 
you wish to produce your own vitamin C 
and feel most vegetables and fruits would 
not do so well in your poor soil then plant 
those hardy greens. Mustard greens, 
turnip greens, parsley, swlss chard, and 

them in a suitable cloth and soaking it in 
hot water two or three m inutes. A pply its a 
poultice, over which is placed a hot water 
bottle. 

An ointment is made by placing the herb 
or herbs in hot Crises and squeezing it 
through a doth. 

An oil is made by placing one part of the 
herb in One part of olive or safflower oil. 
Let stand two weeks . 

Some of the herbs suggested for use in 
making an a&tringent am atop vers, basil, 
sweet bay, chamomile, garlic, lemon balm, 
mints, pennyroyal, rosemary and thyme. 
To make an astringent add herbs to 
r u bbi n g alcohol. Use only extern ally. 

Fresh or dried herbs may be added to 
fruit juice to make un herbal drink. Fresh 
bruised or powdered ones are better for 
this. 

To make a syrup simmer two 
tablespoonsful of the herb in a quart of hot 
water down to half the quanity (1 pi nth 
Add on e cu p of honey to a pint of th is liq u id 
and simmer twenty to thirty minutes. 

In the history of herba we find two kinds 
of 'herbalists or medicine mem those who 
employed in can La lions, superstitions and 
magic and those who knew iho herbs and 
whal conditions they could cure. The 
former have been instrumental in giving 
herbs the reputation of being tales and 
superstitions. The latter may have used 
rituals and incantations, which may have 
had .ion e psych ological value, but they also 
knew and used herbs; which were effective 
for certain diseases, An example of these 
are our American Indians who taught the 
white matt the use of our native herbs. 

A very large number of our medicines 
have come from the planL world and many 
still do. Modern drug companies buy from 
free-lance wi Idler a Iters who search for 
plants, roots and barks From which 


kale all grow easily and w«l| not be hurt by & 
light frost. Ln fact many of these green* 
make it all year in my northern California 
climate. Greens are excellent vitamin C 
sources. 

Many wild plants are high in vitamin C. 
Check with your local people on the edible 
wild plants in your area- A synthetic 
vitamin C tablet is not as healthy as eating 
(hnse foods which naturally contain 
vitamin C. This is because many of the 
things found in, the food that the vitamin C 
needs to do hs work in your body are not 
fou nd in the sy nthelic v ita min C ta bints. 

Scurvy is a disease characterised by 
swollen and bleeding gums, livid spots on 
tile akin, and prostration due to a lack of 
vitamin C in the daily diet- It used to be 
common among the sailors when they had 
liLtle to eat except bread and salt meat- If 
for some reason, the supermarket Is closed 
indefinitely , will you get your vitamin C?G 

medicines are made. One.could not get rich 
at if but some of them make enough to 
make ita worth-while project. 

Ilerhs are fascinating and one may well 
get hooked on collecting them to the extent 
thaL lie cannot rest until he can identify a 
strange plant and discover its uses, f hope I 
have given you an incentive! to start and 
enough information to start on. Happy 
hunting and happy drinking! □ 

1642, To Preserve Eggs. — Tt 
has been long known lo housewives^ 
chat l lie great secret of preserving eggs 
fresh is to place the atnaJJ end d own - 
wards t and keep it in that position — 
other requldioa not being neglected, 
such, as to have the eggs perfectly fresh 
when deposited for keeping,, not allow- 
ing them {■< become wet, keeping them 
cool in warm weather, and avoiding 
freezing in winter, Take an inch board 
of convenient size, buy a foot wide, and 
two and a half feet, long, and bore it 
full! of holes, citli about uu inch and a 
half in diameter ; a board of this size 
may have five dozen boles bo-red in it, 
for aa many eggs. Then nail strips of 
thin hoard two inches wide round the 
edges to servers a ledge. Boards such 
iva this may now be made to constitute 
the shelves of a cupboard in a cool cel- 
lar. The only precaution necessary ia 
to place the egg." as fast as they are laid 
in these holoe f witli the small end clown- 
wards, acid they will keep for months 
perfectly fresh. The great advantage 
ol this plan is the perfect case with 

which the fresh eggs are parked away, 
and again obtained when wanted. A 
carpenter would mate such a hoard for 
a trilling charge. 
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f PLANNING YOUR SURVIVAL ORCHARi 

“ tj' George W, Preuini 


Your fend supply is too precious to Lrust 
to Others, In Contrast to poorer nan in ns 
where 50-70 of the in dividual’s income is 
■Spent on food, Americans enjoy relative 
[uod bargains despite inflation. Wheats 
corn, and Other basics often sail for under 
J10 per bushel on ihe commodity ex 
cha nges . 

The era of cheap energy and abundant 
food is ending. [t takes energy l a plow 
fields, sow seeds, produce fertilizer. make 
pesticides, harvest crops. Lrunsporl, luod. 
process it, anti ship it to stores. A truck 
strike, oil embargo, hyperinflation, war- 
time rationing, or protracted winter storm 
could trigger a consumer panic. The 
shelves would be emptied. 

Hex! Lime you’re shopping, look at the 
endless displays of packaged, devitalized, 
processed., high ralorie, low value foods, 
Must Americans underestimate the im- 
portance of enzyme rich foods for main 
tain Eng good health. For example, fresh 
cherries lessen the diaeonnfort of gout, 
i Charles Gerras. Ed., ENCYCLOPEDIA 
OF COMMON DISEASES, RodaJe Pfess, 
Inc., 19-76, pp. 107 112) 

The Hunzas have a lower incidence of 
degenerative diseases like cancer and 
heart condi tions- They drink pure w Liter, 
and consume large amounts of fresh fruit- 
From the apricot kern a Is they get Vitamin 
R-15 Ipaiigarmc acid) and laetrile. 

Don't Set today's abundance of food de- 
ceive you. Self-sufficiency ia your goal. 
$200 buys 1 Krugerrand, nr 3n ounces of 
silver, or a fine selection of fruit and nut 
trees that'll Steadily appreciate in value 
during the coming depression. For exam 
pie, despite inflation, in real terms, black 
walnut trees appreciate at 5% annually. 
Each black walnut will* in SO yEars, he 
worth over S 1.000 in today's buying 
power, l Why rely on the bankrupt Social 
Security System for a|] your income?! 
During wars, famines and upheavals, 
fresh fruit is essentia) to your physical 
financial survival. You could atari your 
own business and have a valuable commo- 
dity for barter. 

It Lakes several years before trees Star! 
bearing. If you want apples in 1984 you 
better start digging now. If we ever have 
3 police state, food will be a eonLruIleri 
commodity. Why waste your ration cards 
on items that you can grow yourself? 

As inflation accelerates., the hysteria 
will affect the nurseries. Today a hushel of 
apples costs more than an apple tree. 
Don't wait until your money is worthless, 
the post office bankrupt and the nursery 


empty of healthy trees and seeds. With 
every postal increase, the nursery ruts 
the size and formal of its catalogs, Save 
old catalogs which give detailed planting 
instructions. 

Trees are a permanent installation. 
Careful planning is essential. Don't be 
discouraged if you own a city -size lot. 
You'll be rewarded with an abundant di- 
versity of fruits. 

Draw an accurate scaled diagram of 
your property. Don't plant trees near 
water-pipes, sewers, gas-lEnes, or too clo&e 
to your home. You don't want rotten fruit, 
ants, squirrels and dead branches falling 
onln your roof. Don't dig near buried tele- 
phone cables. If you must plant a tree 
under an overhead line { inadvisable) 
select a hush or dwarf tree. A fulhsLzcd 
tree may require extensive pruning. 

Think a burnt the height and width of 
every tree al maturity. Don't feel dis- 
mayed whim you look at the yard long, 
pencil thick saplings, ThEy’ll get huge, 
Don! crowd them- Anticipate shading 
conflicts. En 10 years, your black walnut 
will "overshadow" your dwarf plum tree, 

THE RULE OK TWO, Poor fruit yields 
are often a symptom of poor pollinization. 

You'll significantly improve y if Ids if you 
plant pairs of similar variety fruit trees, 
within 100 feet of each other. This 
encourages cross pollmization. Or else buy 
a self- pollinating dwarf North-Star cherry, 
flees can be an excellent investment. Pro- 
perly packaged honey can be stored 
almost indefinitely. 

THE LAW OF LARGE NUMBERS. 
Some trees don't bear. Others get the 
blight, Have 3 diversity of apple, peach, 
plum, apricot, pear, cherry, pecan,, and 
walnut trees. To discourage birds from 
fating your fresh fruits plant a mulberry 
tree to feed them. To discourage animals 
pul a wire barrier around your young 
eherry saplings . Plant new saplings to 
replace old trees. Stack pile seeds, peat, 
and sand. Familiarize yourself with |he 
scarce, less popular, but hardy varieties. 
For barter you want Red Delicious; For 
applesauce McIntosh: Cortland for pies: 
and Northern Spy [or cider. Your efforts 
may prevent the extinction of rare 
varieties. You'll want lo freeze fruit for 
the winter. If your area has power failures 
buy fruit drying equipment. 

Decades before the Irish potato famine, 
Mall bus warned of the dangers of mono- 
culture farming. But history is quickly 
forgotten. The Paddock R rot hers and 
other modern-day Jeremiahs will be vin- 
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d tea ted. The Green Revolution won't 
rescue you. Blight resistant, low yield, 
hardy crops are replaced by blight- vul- 
nerable, high-yield, petrochemical fertili- 
zer dependent, ones. If you understand 
plant genetics, you probably feel appre- 
hensive about end I ess fields Of genetically 
similar plants. The Russians could use 
biological warfare to attack our crops. 

World weather conditions have wor- 
sened. During hot and cold weather, re- 
cord volumes of energy are consumed. 
During power failures, food in refrigera- 
tors and freezers spoils. Longer winters 
mean shorter growing seasons with more 
flooding. Long summers mean droughts. 
Colder winters bring deeper frost lines 
and sub-zero temperatures. Frail, exotic 
trees will die. Avoid trees with shallow 
roots or delicate Structures. For example, 
in the lOSG’s. the Texas fig was marginally 
hardy in the Midwest, Today it’ often 
freezes, despite protective measures. 

1 urge you to read: 

Low e 1 1 Po n Le’s, T1 (E COOLIN G 
(Englewood Cliffs, N-J.i Prentice Hall. 
Inc, 1976.) 

Mr. Ponte explains that in terms of pre- 
cipitation and temperature it's the same 
as if you moved £.5 degrees farther north. 
For example, if you live in Chicago (abouL 
4£ D latitude! you'll have weather similar 
to 44,5® latitude. Florida has weather Like 
Georgia and Buffalo like Canada. 

HOW TO APPLY TINS KNOWLEDGE 
TO YOUR ORCHARD, 

The US. Agriculture Dept., in coopera- 
tion with the American Horticultural 
Society, developed the "Zones of plant 
hardiness” chart. It was based on the 
average annual minimum temperatures 
for the years of 1999 through 1938. and 
was adjusted in 35 states to cover the 
years from 1931 to 1959. L’n fortunately, if 
we continue having long cold winters with 
hot summers you must plant superhardy 
trees. For example, if you live in Zone o 
■I Upper half of Kansas, Illinois, Ohio, and 
Penn,) you should assume that future 
wcaJher conditions and. growing seasons 
will probably resemble the colder Zone 4 
which is 2.5° farther north. (Page 67, of 
the 1979, Henry Field's Spring Catalog 
has a full page description of plant hardi- 
ness zones. Writer 

Henry Field's Seed and Nursery Co., 
Shenandoah., Iowa, 51602 
It's wise to own a Manchurian Bush 
Apricot iPrunus iirmeniaca Mandlurici) 

which survives from -60 D F. to over 115° F 
and it resists droughts. It heeds little 
space, blossoms beautifully in the spring 
and bears when the tree is young. 

Write: Lakeland Nurseries, Hanover. 
Fenna, 17331, Sec page 7 of their 197S 
catalog.] 

Another problem is blossom losses on 
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peach trees. Avoid (.he delicate Southern 
varieties, Lakeland Nurseries claim that 
their "Arc Lie Peach" can survive tempfEr- 
at urea above -U5 41 F, tFage £6 of their 
catalog.) 

If space limitations are a problem, buy 
dwarf trees. Henry Field's sells a ,L 5 in-l" 
apple tree which bears red tie] minus, 
yellow delicious, jonathaa. grimes golden, 
and McIntosh applets all on the same tree. 
(Page 39 of their spring catalog.) In con- 
trast. to a large, one varieLy tree, you'd 
enjoy several varieties at different limes 
during the fall. Your iruit wouldn't ripen 
all al the same time. Lakeland sells a 
"S-in-lT dwarf tree that beers Bartlett, 
moonglow, and Kioffer varieties On a 
specially grafted tree. (Page 13 of I heir 
1978 catalog,) 

To reduce air-conditioning costs, plant 
long lived shade trees on the south side of 
your home, 

PRAYING MANTIS POWER 

Commercial peal ic ides often indiscrimi- 
nately kill destructive herhiferous pests 
and essential beneficial carnivorous 
friends like the praying mantis and lady- 
bug, Once the beneficial insects are gone, 
you need ever larger doses of the in- 
sectjcide to kill poison resistant pests. 
Spraying introduces dangerous chemicals 
into your food chain, Petroleum -based 
commercial sprays won’t always be ob- 
tainable. Buy a half doaen praying mantis 
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egg kits instead. Place them around your 
garden. Hundreds of praying mantises 
will devour beetles, moths, and cutworms 
They don't bite humins, hor do they harm 
lady bugs. 

PLANTING TECHNIQUES 

Examine the tree. Is it what you 
ordered? It should be planted immediate- 
ly. Dig the hole deep enough and wide 
enough. Breaking up the soil helps estab 
lish roots. Shallow holes encourage weak 
horizontal roots. Then the tree competes 
with adjacent trees for minerals and 
moisture. Paean trees, require deop holes. 
Once the vertical root gets established, 
it'Ll grow impressively. 

At the bottom of the hole, pour bone 
meal, peat moss, sand and other nutrients. 
This encourages downward root growth. 
Grapes and blackberries need iron, so 
bury a few rusty nails nearby, (Wild rab- 
bits thrive in blackberry bushes.) If the 
ground is dry, it’ll pull vital moisture from 
the roots, and dehydrate your tree. Fill 
the hole with water. 

Improper planting techniques kill trees. 
Don't aim roots toward sewer lines, your 
home, or other trees. Don't bury the tree 
too deep, or leave exposed roots. Spread 
the roots out in differeni directions. Your 
tree must adapt to your snil. climate and 
weather, For the first couple months deep 
soak it every several days- You want your 
tree to establish deep roots that'll grew 
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toward the water table. Roots can 
"drown" so don't over -soak your tret with 
a daily ’’bath," Another mistake is light 
sprinkling. This encourages shallow roots 
that grow upward, Don’t stomp on the soil 
around your tree. Excessive soil compres- 
sion damages roots. The soil is alive with 
bacteria, air. Earthworms, and other die- 
strabiE life. 

fie patient. I've seen trees thrive, 
wither and come back. My oriental pear 
cost $.25, The upper branches were dead. 
Today it's IS feet tall with white flowers. 
If your tree doesn't bud right away, don’t 
dig it up! Late budding trees may protect 
your future food supply if unexpected 
spring frosts destroy early budding ones. 

PRUNING. Your trees should have 
strong trunks. Trees that fork close to the 
ground am injured by mold, insects, and 
mu is Lure. Mowing around low branches US 
difficult, Prune each variety at the proper 
time of the year. Gasoline based tars can 
kill trees. Use tree surgeoh’s tar. Y- 
sbaped branch patterns are weaker than 
alternating branches that come out at 
right angles in the main trunk. Branches 
shouldn't rub against each other. Friction 
exposes inner sections to diseases and in- 
sects. Vital plant energy Is wasted. Fin- 
ally, oil the leaves Should get Some sun- 
light each day. ’’Inner space" for air Cir- 
culation And picking is essential. 



Timm. SUNFLOWER POWER 

By George W. Preus-s 


Faced with the prospect of a brea kdnwn 
of our production-distribution systems, 
many people spend several dollars per 
puundi for dehydrated protein, nr purchase 
vitamin supplements. What can you do to 
increase your Inod supply if your garden 
spare is limited? 

Sunflowers can play a major role in your 
survival strategy. At least some of your 
Food growing program won't be dependent 
on hybrid, genetically similar, blighi vul 
nerable grains or crops. The Helianthus 
(sunflower) matures in about. SO days. De- 
spite unpredictable weather, shorter 
growing seasons or If your plant* take- 
lunger than expected to mature yuil Still 
have a high probability of al least one bar 
vest. 

As a hedge against catastrophic grow- 
ing conditions (droughts, or nuclear war. 
etc.) it's wise to have several vacuum 
packed cans of raw. shelled, unsalted sun 
flower seeds in your survival kit. Small 
containers, even if they msl a little more, 
fixe better than the institutional size cans 
which could got contaminated or rbe con- 
tents rancid. Raw-hulled seeds give you 


the maximum nutritional value with the 
least effort. Toasting often destroys deli 
ca lo , essential nutrients. Avoid salted 
sunflower seeds, These are a natural Low 
sodium food. Your other foods will have 
excesses a Fault in them so why strain your 
body with un needed salt? Once the 
vacuum sealed can is opened, keep iL re 
frigeru ted until the seeds are eonsiimed- 
Gtherwise the important unsaturated 
fatly lie ids will get rancid. 

In planning your garden several Impor- 
tant facts should be remembered. Sum 
flower sued packets .should be rotated on a 
Eirst- in. first-out basis from your seed li 
brary. Germination rates vary among 
companies, and even among different 
batches from the same company. With ths 
passage of l ime, fewer seeds will germi- 
nate, but if you store them properly, and 
have enough, even after several years. 
sr>niE will grow. Care must be used to 
store them away from where rodents nr 
birds can find them. 

To start your seeds, empLy ogj; eontai ti- 
ers filled with sand and potting soil work 
well- After the chance of frost is over and 


before the growing season is over, is when 
they should be planted. The larger the 
planL, the worse the transplant shark. If 
you transplant 2 foot plants they may 
droop and even seen] tu wilt for a day or 
two, Water them and they will uko. 

One effective strategy is to plant, your 
sunflowers slightly more than one Lawn 
mower distance apart. Then you can keep 
the weeds trim and they'll hav-e sufficient 
root space. 

To produce high-quality sunflowers 
wiLh high vitamin and mineral contents 
they should be cultivated in good soil. Be- 
fore transplanting it's wise to break up the 
soil, remove rocks so the roots can reach 
out. 

Sunflowers exhibit extreme hellcitrOpic 
behavior. They actually turn toward the 
sun ihrnu ghoul the day. In useless places 
in. my garden where other plants die from 
l he summer sUtv the sunflowers blossom. 
Like any Living plant. If the soil becomes 
excessively dry, the leaves and flower will 
whiter. In hot weather, keep their soil 
lightly moist. 

Jf the flower wilts from the drought, or 
gets cut off or snaps from the sheer 
weight don't rip the plant out in frustra- 
tion- The sunflower will generate one or 
more new flowers cither at the top or 
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WiVjirJ (he Lop. Miihu Mire it Plus enough 
Water and SLLnljghC, 

(living 1 Kf almost nialurp sun- 

Mo wer Hd equate suppori is a major 
problem The huge, heavy flower and the 
long Lhiti point arc v Lilnarjt bl n Jo high 
wind*, heavy rain, hail mad gravity. Un- 
■^niiporLeit plants fall wver, ripping oil t 
their mots. Voting plains are transplanted: 
below rlol Pi l's I i he a, nr gently guided by 
loose cloth strips that are lied to wooden 
poles. Whenever JitaJoes are driven, great 
rare must iio used not to damage roots. 
Drive slakes and plan your supports be- 
fore transplanting. 

Sunflower seeds are more than a 
pleasant snaek; they are a sensible alter- 
native to the high salt, high sugar junk 
food trap that most non -survivors will fall 


into when high quality food is unavailable* 
During any protracted crisis, nations 
ration men'll and other protein products, 
fty supplementing your meat, eggs, fish 
and chicken with sunflower seeds, you 
could help bring tig ■ your daily minimum 
gram protein needs to a nutritionally safe 
level. Ounce fur ounce, sunflowers contain 
morn protein than hamburger, and this 
easily digested plant protein is a rich 
source of viiamin D. E plus essential un 
saturated fatty acids. In other high pro- 
tein foods, like peanut blitter, manu 
torturers nullify any dietary hencfiLs by 
adding refined sugars, salt, and hydro 
gi-natin h r M to give it a longer shelf life 
Other foods have protein* but they lack 
rerlain essential ami no arid? that the body 
requires. 


.Since the seed is a concentrated sLnrags 
plant of future life, it represents con- 
cent rate d n u t r i t io tt M oil t pe op I e k no w 
l PkIi iL is ricPi iri the Jl-complex vitamins. 
IR-I. i\-2. H-fl. niacin, para amino benmac 
acids, biotin, an wc-l] Us choline, inositol, 
folic acid and pantothenic flcid.P DonTL 
overlook the important possibility that 
sunflower seeds have unproved or un 
recognised dietary values like the F,D.A. 
disputed "vitamin 11-15'" or pan gam if acid, 
i Pan means all. while gamale :s sEed.j 
This may be a dElDUcilTi-ratinn agent '.like 
Vitamin C or E) which attacks body pern 
sons or slows down the aging-illness- 
breakdown death cycle. Or possibly when 
seeds are eaten with high roughage foods 
this aids the elimination of wastes that 
would puisne the liody, L_ 


SAVE THE 
FAMILY FARM 

I r. the i>a r 1 y 1 y 7 Os: It u ss i a suf f o red 
disastrous crop failures, Tfrr-i r govern- 
ment b3 nmed I he weather -.md ineff icient 
collective Farmers. Jiurtiauerat ic bunq- 
I irwi Was an important factor. 

Th^ ftussiallfi then bo ug Pit up all Atn&r- 
icaDs surplus grain. Fearing shortages 
hero and -hop i no for mnre Russian Crop 
Ioks-gs, tho (’,-S. gov or hint 1 - n't encouraged 
the Amor i Can faii'cr to bring mire land 
into product ion . Our farmers did ,iS 
they were askod. uur banks gladly loaned 
them money for more land, seed , fertili- 
sers, pesticides, herbicides and rrore 
and much larger farm machines and the 
Fuel to rUn their,. 

For a while the farmers did well. 

Then the Russins figured that if Ameri- 
cans Could get bogged down in n no-win 
war in Vietnam, they Could do as well. 

So they invaded Afghanistan. President. 

J i mmy "barter , reared as a fa Finer* none- 
theless cut off grain sales to Russia on 
behulf of the Afghans* 

The Russians simply turned to Cana- 
da, Australia and Argentina * Also, Rus- 
sian. bureaucrats Cased Up on their far- 
mers and their own grain producL ion 
rose-. 

This left: American farmers with mil- 
lions of .acres devoted to grains no 
longer in short supply and actually a 
growing surplus, cos Ling the th-F. tax- 
payer over $ c j *000, 000 , 00 a day to sto re . 
And the American farmer goes on growing 
grain without a market until the bank 
relieves him of his counterproductive 
farm, 

John Redman t:oxe, writing in Tho Em- 
porium of Arcs i. Sciences, 1912, pro- 
posed a crop which might be the solution 
to those farmers wlio have t yet gone 
bankrupt. Sunflowers are a temperate 
crop. They will grow veil on marginal 
land without irrigation. After planting 
L hey' need no cultivation and with modern 
agricultural methods should be double 


the production of m2. 

sunflower seeds, oil, seedcake, cor- 
dago, etc. T would give the farmer a much 
higher profit than grain* This is espec- 
ially true £ i nco they require no ferti- 
lizer, pesticides, herbicides or post- 
planting CUT t i va t, ion . 

Obserriit imtu ou tf)i- f dnWs UdeB toirh n’A hie tiutijluivtr 
niffy ayj/lied* Ify itiv Biutoh,. 
t'Mvilclpttiii, Otlubtri. jHLd. i'UlS Cu.vr. 

Tl I K nil vnnlagcous r. mploy ai u 1 u L ',f 4 ti I h plant dors mil 
ap;iC4r [0 llhvc Emen xnltk.i&mly appreciated, The nb- 
j i' i.:E ii T < lil-s es-ay is to aEfracl Hit k I ten; inn of [bone who 
cissy lime it ut their ptiwer tu punur. Lin ■ cuepkiry In lD 
Rill b’lni' uIiiLiliIj ; util il i*. rAJHWtfcd, tliaL Uiiis, may lie rci. 
dily 41 1 - , hi nL|ii j by pvrxuiLS rcsidtn;; itL the tOIMtLiry, 

U il h liUlr [XjiniM or trouble In lliemsplves, aeiiI v, iih ienl 
iipiteht In L In- riMdlUThiity, if (heir cyprrimculs hiialS siLtih- 
toeLtiriJy iliUuOIi^irnio tilt jitHunieil nituili of tbii very 
com moil anil lux uri iliiC jirailud ufLbc i rqebiblc kingdiini. 

lit a lutU’r, ptifjliehed tit l I n- lirrl voliniiftaf (be Audi. 
t fi.n 3’lii[iihiiji|,ir,i3 Ti aiLH-iiLtiiiriH, front Dr. 0l(u of ifeth- 
IcLcm la Uf. Ikmil, v. □ lima an (Mill n-f (be ail |»rci- 
duevd “ from tl»e of (lie camutcm Urge euti^«wer» M 
by Duetbutk very timiUr In (Jir oxLrmclIDJi of linseed nit j 
line liu t, he I uf the afwita yielded nbnul Lbree quapt-i of &U j 
mi.i. I lie u In tee Hint il tv as frequently used mt ^nllai], far 
wbieb ii lunHwerrct very well, TJie tammiUee, Ca wJjoiil 
I be ijitcinirii sent wis referred, report it to Uc Elian, clear, 
null (i^iT.enblc io Lite (asEf , and are of opinion, Kill H 
■■vi iil «it|ip!y Ute tdeme of olive oil for- the *U>ve T -and 
Tinny ollirr fiurfieKcsj ami mny, tlntitferej lie looked 
upon as a vaSualjlc Hlscm cry hi A hi erica. 

IrninCilUtely foSImiin^ (bis (Amlnijniuiligit, is an ensty 
by Dr. J, Mwrupiti, ^on ifie eKjirrss.iri^ of nil fiwiu sun, 
llmvcr sictl. 1 ’ in ivliieli ivc arc informed, (line jt jh fusind 
from ekperiineDUj tliet a bushel of llic seedss ■n il I yield, 
an txprcssEQii, near a gallon uf mild oil. And Le gives 
Chi' aeooutrl, from a euj-n'sjicuntctiL a( ijaneahlcr,- of eer, 
iniu it|inai Ibis: s-ulijert. fnem rvc frarn, tha l 

irnc bund red ptfuifr, scialmqt three fa fcL ODlahE from cadi 
itibrr, oie. 11 will produce «neliiFsliol of seed, witbnut any 
ulltrr IrmiEtle tlianllia! of pu King I he ucctIh into ill n greord, 
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fpsin ninth Jin tillllk* one gallon of oil may rnadfl.*' 

Ry an c-slimnlc rqnJc. it appears, Limf one Acre uf Eind 
will yield to llic planter brlwtin forty anil fi.fl y bushels 
uf seed, whtcll mi LI produce** many galluM o f oil/* The 
T'fULoiinScr o f the vm*y is taken up with ninny valunMe 
ubnervaiions on tin: mode of expression, and an other 
poiavi connected with Hw Inject, which ate unnecessary 
to lw here transcribed, fid re like whole of the origin a) 
communicedon will lie advaatigcDUsly read, by any one 
'ii ho Burls in interest in the present os say. 

Mr. Joint G Min dc r.H, of Grtcuceaterebtre, {Rnglanil) Ims 
tilled ibe. attention of l||« ptibLic, in Drckavi/s Agricul- 
tural Mijuinr, No. fi, to ‘’(he ttsc of Lite seed of (Lip 
"rent son Gower, (llelianthu* an hums) as a fonrL fur jiK r 
rabbite, poultry, fie,” in which communication li<J rec- 
kon! (hat an acre will product from fifty lo sixty isacko, 
(weight of sick not rofTltw&«J,j the profit of winch, at 
the low rate of two ahillilrgv and sixpence per sick, II 
tali tutted at four pounds sterling per irrt, lh remarks 
liL twist that the ttema partake so much of the nature of 
wood, that, when perfectly dry, they may be burnt m 
fuel, M acre affording from three to nine waggon loads. 
Re suggests also iheir UBC by wattling and other raodfcr, 
lo e-qcIdim! sheep, and to guard ItteEII from the Lucknim- 
oIem of t|ui weather ; and that, where there are dry walla, 
with the aid of rafters and hurdles, they might be con- 
verted Into an excellent coveting for temporary Rhcrls in 
the fields-, and ahoul the hooiesteada, for pig* and other 
animals. Ht Ircotnlufnda the lenvr* an an CXCfllrlH 
green food for rabbits, or ns serving fur Utter when dried. 
Tlie plants, too, he affirms, n ill remain a I ring tine af- 
ter they are ripe, without shedding iheir seeds, (hnmgk 

neglect of gutlu'I Jngi mill atii not l in Ml" lo be injured by 
mins, or destroyed by 1 lie fl.ttac.ka of birds. He mention' 
the cultivation of Ibe plant ht Krone® for I lie *ide pm - 
[kosc of extend trig ei ll nil ; and !i< recommend* ^1,111 . Lm 11 
flic Kccd'i very early ill the spring* if not in Jterc-lnibcr, as 
the uvly sown, alti jiyjjinivr at the greatest bright 

and pniilnec the largest ipiittLhy of -eeds. Tim Ultute 
paper Ih wurthy uf perusal. 

The modflaf culture. U giim In ;hc immr magfl^jw, 
No. Yi by ' L Aminu," ffoin Hr. illiek, end .\lftvc 
alitl Ahercmtnhici-u (rai'dcncr> C'elenila''. I tils pci'- 
sun slates the rott of the nil hi print inf* fllfl of Ihc 
take, After expression uF the nil. in feeding n piiir iff small 
uxeu, who cat it greedily, amt tluflve well upon two 
pound* a day. He further ^tate, ibt uil to be ^ fioc 
transparent sweet nil At ever wits produced from almonds, 
a nil that niglity pounds Weight HrfltJ ^d produced 
eight ijnss-tsuf nil, part of W tilth lie ireed in lamps, and 
found it hum wilti great puntinws an it brilliancy. 

In No- 13 of the above pqcntiuncd uterine, a writer 
eotLtmcs, thflt it ra ny In- successfully cultivated for the 
purpose of supplying elothknr* With oil, tiLatc-nil of using 
Che Florence oil imported from Hie Levant, Mid which is 
sold tn tlicm when if bnromr.fr rancid, for the puqiwc of 
bjoftening tlicir wool, v ln .11 preparing for the loom. 

tV(. have another writer on. (lie subject in (lie 27 th No. 
n Mr. J oil tl W rigid, wins estimate's I In- emp produced 3iy 
him at not less then twenty quarters of heed iu (be acre; 
though tie. con hid era it n tedious crop tn bar vest, frajn 1(* 
ripening at duiny different (K-riods . be nerrrihclect nji. 


THE SURVIVOR Vol. 3 

pea n< to ttiink well -uf it upon, the whole. 

I hivetliUft collected s. innss of fuel h , w liicl 1 aliogcthsi. 

1 think, render Oils plant worthy the nllcntEa.il of'ihr far- 
mer, mid afford ad c rj ua.Lc ciicoUTAgi'mciil Eon fpJr l ii ; l | n| 
itR peol importunee, in afTordiu: a mM impoRnnl arfielr 
lo (be painter, printer, clct I ii e r, Mid in donLcstic economy, 
hoifi its a fuel mid for rlieL 1 come HOW (O W'luH, f (rusd, 
may pTUVC of far nioic value ill a national pnint oF viou i 
I acman I lie great sdTugOi and htnple of (lit Woody fibre 
of 1 1 i-r ytaik of tlie HiiuAuWcr, a part not herelohirc applied 
Id any nac, exmpt aa above proposed ,by Mr. yaLimlcrH. 

When we coiuidrr tlie ihiirCnse impuriauep of the ar. 
(irfelirinp to Our maritime -enheerm, ((liber tibji'eta uf l K 
applicatinn oitE of the question,,) and recollect wind sOlns 
ate annrtnlly exp-p.iided ill Russia in (be pnvchaM; of fill* 
raw fFinieml ; when \(C inflect, too, oli ibe rmuparelh-cty 
small [jrupijfc’iimi nf our wau(>i supplied rtinongrt OUtsel VCi, 
partly arising from the tremble anil u uecrlai nty uf the 
crop, anil mure, [icrhnps, from otiter arLtcles nf Eiusbandry 
mor: productive; we must admit, (hit If n ffltr and 
idcijUatc expe riment shall prove, Ibflt a plant, attended 
wid] little trouble in cultivation, and aiiauid certain in its 
produce, i-i capable of affoiding a. substitute for hemp, of 
egual or even superior strength for maUBfacturing topes, 
cables, Ac, of euch infinite importance to (be commerce, 
fcc. of the Uni ted SLatca;— -.1 say, if this is demonstrated 
by fair experiment, who will doubt if* becoming an Arti- 
cle of (he Srnt aUctllitm in agricultural pUnuita? The 
chief object of this csoay is to call upnn our farmers jind 
odiers, especially those who are accustomed to raise 
hemp, to give tlUH a fair and candid exam inn-lion. In 
towns, we have not adequate advantages to jiursuc this 
enquiry ; hut it is now several years since I accidentally 
found a sunfinwetE landing ill ,tny garden, of which little 
remained hut the woody fibre, (Ibe rain, &t-. having gjfl. 
dually rocted off the epidermis, Air..'', which resiated so 
much my adJeinpC* to break il, that I wu forcibly struck 
wiEli the probable advantages lo be derived from its me. 

Since that, (ime I have repeatedly moo tinned (he fact 
ami have endeavoured to induce otlier* to pursue the en. 
ijuiry, bill, f li^lievo. u liliotiL clfvcfc. My attention lias 
been agaiu rallied (» ||ii>* subject, by lately stripping off a 
small ami *ingh^ fltui'- from a plant, and: Existing U once 
or (Mice into a snmll twine, which I could not with all 
my force btYak, -other wine than hy repeatedly bending, so 
as gradually lo destroy the cohesion of the pnrbi ; even 
Hie H-iihg'fr Rbre would, I believe, hnvt supported a weight 
of Mime puiimU. Under Ibe impression T have, T con^ 
stder the medium uf tin- Emporium the bc^t, by which 
I might hope (U. tlflve full anil fair experiment made 
njiiiii a jjci mil su truly mijmrbint, and I have only to re- 
quest the favour uf any one wlm pursin’* jt, to let me 
know I lie result, tltal 1 may mmiiillllicKteit !o Llir ptlblic- 

licfotL’. I Crilielude, 1 aIikII only add, that the pi Ih of 
Ibis plant, which is very ■’on-.ideiable, Ip, without excep- 
tion. one of the most combustible materials I know. A 
fiicce of seven or eight inches. In length, from cue uf Lhc 
hranches, perfvcLly ilry, catches Eire like tinder, amt 
hums down in Less than a miiiulC- Whether experiment 
may allow it to be usefiit as a match, in blasting voc kn, 
instead uf ([if pro-wnl kind nr ployed, I know net; preba- 
hy we may HillI it useful in tblx, us well a* lit other 
imrstiit-f. — ■-■ — — 
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THE IMPORTANCE OF 
DISTILLED WATER IN YOUR 
SURVIVAL STRATEGY 

By George W, Preuss 


THE PRECRASH REALITIES: 

Water quality standards vary so much 
from community to community that they 
are often meaningless. There have been 
instances of towns and cities that said* 
"Approved Water Supply" only to have 
been giving their people contaminated 
water. 

In theory, rivers are seif-cleaning' over 
large distances. In reality, alter factories 
dump their wastes, cities pump in raw 
sewerage, and pesticides, herbicides and 
fertilisers get into the water it’s not sur- 
prising that throat, bladder, and stomach 
cancers are higher in New Orleans after 
the Mississippi has been contaminated., 
than up north. Asbestoea in drinking 
water can trigger intestinal cancer years 
later. 

To avoid costly filtration techniques and 
avoid lawsuits for failure to kill bacteria, 
municipalities add large amounts of chlo- 
rine to drinking water. When chlorinated 
water is ingested with dyes, additives, 
preservatives and other chemicals in the 
American diet it's not uncommon to see 
increases in degenerative diseases. Baker- 
ies and other fmid processing operations 
often use heavily chlorinated city water in 
their manufacturing processes- 

Several decades ago when the alumi- 
num industry was stuck with hundreds of 
tons of the toxic waste product, sodium 
fluoride, .suddenly , by accident, fluori- 
dization became very popular. The munici- 
palities decided that they "knew what was 
best for us M , 

When inflation soared, and ocean front 
land became expensive, land developers 
ard industries over- built. Natural fresh 
water aquifers were quickly depleted and 
could not recharge with fresh water. So 
salt water infusion occured, Drinking 
water became salt contaminated, The 
great "American diet" often contains ex- 
cessive amounts of refine d sugar and food 
processors add salt "for flavor 1 ’. Some 
sodium is necessary for life and for the po- 
tassium -Sodium balance, i Ideally one 
should get natural sodium from foods like 
beets J Unfortunately with a high sodium 
diet the body tends to excrete the needed 
potassium and hold the salt. After decades 
of abuse, hypertension and kidney failure 
are common, 

Some health enthusiasts believe that 
‘'mineral water" has many beneficial trace 
elements. The body must theh struggle to 


remove the ins-olubiE, inorganec minerals. 
If hard water or mineral water is allowed 
to evaporate the glass is often coated with 
a tough, crusty material similar to kidney 
stones. Trapped unusable inorganic miai 
orals arc deposited in essential body joints 
like elbows, knees, and fee-i, Mineral 
water is not distilled water. 

Many Americans depend on well water. 
If the septic tank is too dose or sewer 
Lines leak, or if neighbors use herbicides 
there's a high probability of eontamina 
tion. Well water often contains excessive 
amounts of iron, sulfur, calcium or 
bacteria. We've all seen one inch diameter 
water pipes that have become clogged 
with debris until only a fraction of the 
water flow can get through. IjQosenlng the 
minerals requires a hammer. 

Even If drinking water leaves the filtra- 
tion plant free from impurities, additives, 
and bacteria the “safe water" must travel 
through miles of pipes. Into water towers 
that never see sunlight-, coming in contact 
with soldered joints or lead pipes, let our 
affluent society, last month’s sewerage is 
last week's fresh watEr and next week’s 
drinking water. 

If your drinking water has a strange 
woody taste that's from the decomposed 
loaves. If there‘s oil in your water, blame 
the outboard motors on the lake. What- 
ever oil, antifreeze or other carcinogens 
that are on the pavement get washed into 
the future water supply with the first 
rain. 

After a heavy storm or when the 
sewerage backs up Into the fresh water 
supplies health officials tell the dt izens to 
"boil the water". Although this is belter 
than doing nothing and it kills some of the 
bacteria, the -sad and funny part is that the 
pure, safe, distilled water goes off as 
vapor, The "boiled water" and all the 
inorganic residues in it are ingested, and 
the body Has to work hard to get rid of the 
solid contaminants. 

When you buy bottled ‘distil led water 
for $ 1.00 a gallon Murphy's Law prevails, 
You have to take oti faith the manufac- 
turer's; promise that, he sterilised the con 
Lamer and userl distilled water in it. Was 
the bottling plant next to a refinery? What 
about the bacteria count? How long ago 
was it distilled? Who has more interest in 
your water safety than you? 

Distilled water should be stored in 
steam sterilized, glass containers with 
clean, light fitting lids. Rutiles should be 


rotated on firs tin. first-out basis. There 
ore several important reasons why di*‘ 
tilled water should not be stored in plastic 
containers, yet many manufacturers do 
this. The funny taste that distilled water 
gets when stored in plastic bottles is due 
to the molecular exchanges. In contrast to 
mineral saturated, hard water, distilled 
water is relatively contaminant free. It 
has a tremendous "pulling power" or at- 
tracts loose molecules, Inside the human 
body distilled water attracts waste pro- 
ducts, accumulated chemical poisons and 
other debris and helps the body remove 
these toxin. 1 ;, ln.sidc a plastic bottle, the 
distilled water begins leeching the loose 
plastic molecules and these are consumed 
when the water is used. Plastic being 
softer has surfaces for debris lo get 
trapped. Glass ran lie sterilised with hot 
steam, white plastic gets soft or tacky, 

DISTILLED WATER AND GOOD 
HEALTH 

To the medical establishments it seems 
almost simplistic to blame drinking water 
for a myriad of illnesses when thousands 
of other causes may be relevant also. 
After decades of poor health habits, 
desperately ill people want to continue in 
their ways and "drink distilled water to 
get well”. 

When combined with adequate rest, 
exercise, fresh air, and moderation in diet, 
distilled water can Help nature restore 
health. Routine maintenance is always 
preferable 10 major repairs. Drinking 
several large glasses of distilled water 
tacit day for 30 years is easier than risking 
kidney stones or bladder infections in the 
future. Glaucoma, kidney failure, dry skin, 
diabetes, constipation, senility, glandular 
malfunctions, and even aging itself; to 
what extent are these conditions merely 
symptoms of trapped, accumulated poi- 
sons in the body? 

When one stops drinking tap water and 
starts on distilled water there is a 
tremendous surge of energy and a feeling 
of well being the first couple days as 
wastes are suddenly released,. Approxi- 
mately three weeks later w more and 
more toxins are released in the body and 
excreted there may he a short-term feel- 
ing of discouragement, but this passes 
quickly. 

When cooked with distilled water in a 
stainless steel pan. soups or vegetables 
like green beans taste better. \ A void alu- 
minum pans, aluminum interferes with 
digestion, forms toxic salts, and is 
absorbed by the Liver, kidney and brain.) 
Distilled water quenches thirst better 
than soft drinks. Alcoholics who resume a 
balanced diet and flush their bodies by 
drinking distilled water, discover that 
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liquor isn’t a* delicious as it used to be. 

Embedded dirt in cuts can be suiiked 
out with distilled wuler. It doesn't- scar the 
way iodine- does, As municipalities go 
bankrupt contaminated water will [■.airy 
waterborne diseases. Dehydrated food 
that's reconstituted with distilled water 
has a beLter flavor and texture. Many 
prize winning race horses are given 
distilled water. I Could distilled water help 
your endurance?) 

If distilled water helps in the digestion 
and assimilation of food, apply this idea to 
survival, Could people survive longer oh 
the same amount of food, if they had 
adequate supplies of distilled water? Is Vi 
tnl body energy wasted trying to excrete 
water -bur no poisons? 

If big industry can use fraud to convince 
government to force us to consume Fluor 
ide. is it so uri imaginable to envision 
population control policies irnpli 111 anted 
through the water system? The govern- 
ment would hold the “antidote monopoly” 
and sell licenses to raise revenues. 

(BRAVE new world 1984 fans can 
imagine the “final solution" in Lhe Social 
Security “problem 'M 

If water is contaminated with a suh 
stance that has a boiling point below 
|100°Cl that must he distilled qfl 
first before the water is pure. If Lhe glass 
bottles are not Sterilized with hot steam 
and the machine is properly cared for, 
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there's always a possibility that some 
virulent bacteria on a dirty lid or able to 
survive the 212° temperatures might pro- 
pagate. 

WATER DISTILLING UNITS; 

1. Electric 

'£. Fuel burning models 
3. Solar 

They each have advantages and disadvan- 
tages. Owning nnn of each type is prudent, 

1. Although the initial purchase price is 
high loften 52CKJ or morel the unit is neat, 
dean and easy to operate. The Aqua- 
Princes* produces a gallon of water every 
3 hours at under lQe per gallon. 

International Pure Water Systems 
U,S. National Headquarters 
25 Edwards flour! 

Burlingame. California 9401 Q 
1415 — 348 5930 ] 

Et shuts off automatically. Since it pulls 
I.ODQ watts and needs 120 volts you have 
lit use a heavy duty extension cord. A frail 
lamp cord heats up. 

Successful conversion of an electric dis- 
tiller to fuel burning (underneath] would 
be difficult. The insulation and wires 
would be ruined. 

2. Although fuel burning distilling units 
are easy to construct, most have no 
aut omatic shut rdf. If the water boils away 
you may burn out the bottom of the still. 
It's host to have o-tip still that's- List'd only 
to purify water, You avoid chemical inter 


notions that make the water unsafe or un- 
pleasant. 

3. Jf everything goes wrong, it's wise to 
have in each survival kit a solar distilla- 
tion kit. When deflated it measures 7" by 
■f by 3” and produces abnut a quart of 
water daily. IL distills sea water. 

Write to: 

Reliance Products 
1000 Olympic BLvd. 

Walnut Creek. CA 94596 
(fiflUSA Solar Distillation Kit E29.9S) 
i$l.50 shipping! 

In Anthony Oreen bank's THE BOOK 
OF SURVIVAL (New York: Perennial 
Library Harper A Row. Publishers. 1967 
pages 57-58 1 h e gi v e& th c detai Is on urn ng a 
bucket and C foot square plastic sheet to 
build a survival Still, Dig the unshadod 
hole 3 feet across and deep enough to con 
tain lhe bucket. 

"Anchor plastic with soil and rocks at 
rirn of hole. Place rock in center to 
weigh sheet down . , Plastic does 
not touch earth nor bucket. 
Vapor mist underneath sheet will 
show when condensation is form- 
ing 

This il.95 book is an essential to any 
survival library. 


YEAR-LONG GOOSE 

by Boyd Hill 


To Jlokle Gherkins, —Tut 
uhout two hundrtti ami fifty in strung 
brine, and lot them remain iti it three 
hours. Put them in A fuovo to drain, 


In the south of France •; Aveyrori Pro- 
vince, not far from D'Artagnan’s home in 
Gascony l the funner* keep enormous 
numbers of geese, both fur food and in 
hold down the garden bug (v-st* This lias 
led to a little known method of preserving 
meat without refrigeration. 

My wife, as- a little girl, often .lie ^urh 
goose m her Grandfather's farm in 
EYadinluis. Il Was very rich and oily, hut 
would keep extremely well over at least 
one summer, and possibly fur several 
years. Cooked pork could also be pro 
served in Lhe same manner. 

It requires large (about ]#S" diameter by 
24” high! earthen ware jugs, heavily 
glazed inside . . . and 3 great deal of clar- 

ified goose fat, mixed with clarified pork 
lard. 

The goose can be cooked (thoroughly) in 
almost any way, bjai in Pradinhas was 
usually roasted on a spinning spit (a 
primitive ml Lssoriel in Irnnl i d 1 he kitchen 
fire. Alternatively it could be roasted 
whole :n ari oven, or cooked I essentially 


dec! i Fried) in chunks in the goose- Fnl/pork 
lard mixlurc. 

A layer of fal/lard about art inch- deep 
was put into the jar and allowed to solid 
ifv. Then the chunks uf goose, about 
r w n fist size, were placed in a laver in the 
jar. IT WAS IMPORTANT THAT THE 
MEAT DID NUT TOUCH THE SIDE OF 
THE JAR, Over the meat [lie hot fat 'ford 
mixture was poured until il covered the 
meal about an inch. This layer W3v I hen 
allowed to harden, and the process re 
pealed uniti about three or four inches 
from Lhe jar's rim. Lastly, an inch-thick 
topping of pure pork ford was poll red on 
a-- n sealin', and lhe whole thing covered 
with a piece of cloth tied on with string, 

The preserved goose was culled □. 
"confit," and, was usually kept in lhe cool 
teller. However, the meal would Slav 
fresh and wholesome (a* tong as it was 
completely covered with a fat /'lard layer! 
For weeks or more in a hot summer 
kitchen. 



wipe them, ft(id place them, in a jar. 
For a pickle, beat vinegar, Oofl gallon 
common salt, six ounces; allspice, one 
ounce; nuisftatd seed? one ounce ; cloven 
half on ounce ; mace, half on ounce t 
uii& nutmeg, sliced ; a stick of _ horse- 
radish, sliced } boil fifteen minutes ; 
skim it well. When cold, pour it over 
them, and let stand twenty- four hour?, 
covered up ; put them into & pan over 
the fire, and let them simmer only until 
they attain a green colour. Tie the j era 

m*Q mg * 

To free Plants from 

Leflf-Lice. — The following is r& 
commended as a cheap and easy node 
of getting rid of Fliia pest : — Mir one 
ounce of flowers of sulphur with one 
buahol of sawdust ; scatter tlus over the 
plants infected with these i meets : they 
wilt soon be freed p though, a second 
application may possibly }to necessary. 
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Cry ptography „ or secret writ- 
ing — from ihe Greek ertfpiQa, a secret, 
and grapftein f to writ*. — has been lnrgel y 
ein|jloy(Mi in state despatches* eonuner- 
ciftl correspoBdencej, love epistle a* and 
riddles. The telegraphic codes em- 
ployed in. the transmission of newa by 
electric wire, partakes some what of tho 
cryptographic uharacter, the writer em- 
ploying certain, words or figures, the 
key to which ia in the possession of Ms 
correspondent. The single -word des- 
patch sent by Xapier to the Govern- 
ment of India, was a sort- of crypto- 
graphic conundrum — JP&tm 'i, I have 
pinned (Scinde) ; and in the agony 
column of the Times there commonly 
appear paragraph* which look puKsrling 
enough until wo discover the key-letter 
or figure. Various and singular have 
been the devices adopted — as, for in- 
■tuce, the writing in the perforations 
of a card especially prepared, uo aa Only 
to allow the real, words of the message 
to be separated from the mass of writ- 
ing by means of a duplicate card with 
olmil&T perforations ; the old Greek 
mode of writing on the edges of a strip 
of paper wound round & stick in a cer- 
tain direction, and the Buhatitution of 
figures or signs for letters or words. 
Where one letter ia always mode to 
stand for another, the secret of a cryp- 
tograph ia soon discovered] but when s 
os in the following trample, the same 
letter doea not invariably correspond to 
tho letter for which itiH a substitute;, the 
difficulty of deciphering the cryptograph 
is manifestly increased. : — 


Oh? ya h sych, uayarsa it loucys syms 
Oirh srore rrbum h u mam flYtiiili Omshyr 
mwij 

The translation of this can he made 
only by the possessor of the key. 

abed efgliljklmti0pi| r9 
ti ii shmoney bychar! os Ji 
tu.vvrx.yi 

I O ! ] D i q 

£( Hush Honey, by Charles H. Rosa* 
Em.” — twenty-aiar letters which, when 
applied to the cryptograph, will give a 
couplet from Parnell’s “-Hermit” :— 

u Far In a wild, unknown to public View, 
Prom youth to a^o a reverend hermit 

g «v." 

The employment of figures and signs 
for Jcttore ia the most usual form of 
the cryptograph. From the fellow rag 
■jumble ws get a portion of HumleVa 
address to the Ghost ; — 


9ft&2xJ9al |3a3J23t*7«r 
& 6 2 1 2 7 2 a 1 ; » 

2 B * t J (3 | 3 , * 7 029 * ,l*t 
GM x 3 » 1 9 J a 2 1 


HANG-FIRE 

by Kurt Saxon 

Anyone who has played with firecrackers or higher 
explosives understands the term* “hang-fire" In case 
you haven’t, hang-fire :neans a fuse has seemingly gone 
out, yet smoulders. The experienced will wait several 
minutes to make sure the fuse has died. But the novice 
will pick up the object to relight the fuse, only to 
have it resume burning and go off in his hand* 

For many years demographers, those who study human 
societies and where they are headed, have been warning 
of civilization’s eventual collapse due to a surplus of 
people. Worse than a mere surplus is the increasing in- 
feriority of so many being born today. 

As the educated and employed limit their births the 
ignorant on welfare go on having as many babies as bio- 
logy allows. They have swamped our civilizations until 
crowding, pollution, inflation, violent crime, etc,, 
has lowered everyone *s standard of living, 

Over the years, such professional men as Dr* Paul 
Ehrlich, Garrett Hardin, William and Paul Paddock* Karl 
Sax, William Vogt and many others have warned of the 
consequences of uncontrolled fertility arrong ho cm -sap i- 
en populations. Their warnings were studied and logical* 
However, all to often* they end angered their credibili- 
ty by dating their predictions. 

The problem with dating such projections it that un- 
foreseen variables implemented from within or from 
without a stricken culture can make the prediction and 
the predictor seem wrong, 

William and Paul Paddock’s book predicted ’'Famine-" 
1^751" Although in 1375, conditions in third -world 
countries were worse than in 1367, when the book was 
published* technology and economic juggling averted 
actual famine an a broad scale* Of course, malnutrition 
was more common in 1375 than in 1967 but since this 
best-seller’s titled date, was premature, its warnings 
were ignored. 

Famine dT:d hit in Africa's Sahel region in the mid- 
'60$. Millions starved and are still starving. Idiots 
wanting such predictions to be wrong blamed the famines, 
not on the surplus populations, but drouth* There was 
no exceptional drouth. The famine was* and is, being 
caused by desertification.. 

A desert is an area whose ecology does not create 
its own rainfall. The Sahel is a band of desert stret- 
ching nearly across the whole of the continent of Afri- 
ca. It has been widening at a rate of five miles a year. 
Ignorant primitives* overgrazing the grass and brush 
and cutting dawn the trees for fuel, have been creating 
their own desert out of a once verdant area* 

Years before the famine, the natives were given all 
the benefits of modern science to save more of their 
useless offspring* us well as the offspring of their 
cattle, goats and sheep. Those offspring grew to have 
all the offspring they could. So* as they all chewed 
and hacked away at the vegetation, the desert widened 
and millions starved. 

In 1985 the famine was a media event. One could not 
avoid specials showing pot-bellied* skeletonized child- 
ren who should not have born in the first place* The 
most disgusting scene 3 can remember was of a woman at 
one of the feeding stations leaning against a wooden 
fence, while having yet another baby. On the other side 
of the fence were crowds of starving natives not lucky 
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Witt tile koy— 

abcdefghlj klmiiopqra 
S(512T6fl8+— x [a * (J J l 
t u vwiyi 
i ; : ■ M + 

it te easy to write and not very hard 
to read the entire speech. The whole 
theory of the cryptogram is that each 
eorre&pondent possess the key to the 
KCnek To confound an outside in- 
quirer the hey i* often varied, A good 
plan is to take a lino from any Ordinary 
book and EuthHtitutQ the first twenty- six 
of ita letters for those of the alphabet , 
In your next cryptogram you take the 
letters from another pnge or another 
book. It ut not necessary to give an 
emmple. Enough will "be eeon from 
what we have written to instruct an 
intelligent inquirer. 

TOYS TO DELIGHT 
THE CHILDREN 

HOME WORKSHOP MANUAL 1330 


■enough to have gotten inside the fending station. 

Incidentally, the famine didn't go away. It just be- 
came boring as Americans wasted! more and more money to 
stave aff the inevitable doom of millions of useless 
pr iiriit ives . 

The TV evangel lets were the worst offenders in the 
media hype- As 1 remember, Jimmy Svaggart raised $300,- 
000.00 before he was assured the food would not be de- 
livered* Even so, he went on to raise a total of $3j- 
000,000.00, none of which went to Africa, 

The most ridiculous example of misplaced compassion 
was the New York school project where little children, 
many on welfare, were urged to give their n icicles and 
dimes for an airlift of grain to the famine area- l 
worked it out and the one planeload gf wheat cost over 
53.000.00 per ton. Such foolishness only makes people 
more callous to human suffering. 

At any rate. William end Paul Paddock were right, ^ 
But since they were premature, their warnings were dis- 
counted . 

Dr, Paul Ehrlich f s "The Papulation Bomb" was publis- 
hed in 1969 + In this book he predicted the worst in 
nine years, or 1977. His observations were correct but 
his time calculation^ vprp off. So he, ton, was consid- 
ered a harmless alarmist* Although his findings assured 
doom for most of mankind and were based on the laws of 
cause and effect, he ton, was ignored, The prologue of 
"The Population Bomb" is reprinted below. 


Thfl pressing problem of keeping chil- 
dren off the Street, with its thousands 
of dangers, is most serious, With a play- 
ground like this it is not difficult to in- 
terest the children at home, and their 
playmates Are always glad ul an op]ku> 
tunity to be with them. 

The playground contains a trapeze, 
swing, rings, tent, teeter-cotter and flag- 
pole; an airplane that runs on a wire 
10Q ft. long and gives a real thrill; mid 
a, tank ter miniature hoate, which every 
mother will appreciate because- almost 
all boys in? hi on using the bathtub ter 
this purpose. The apparatus is painted 
white and trimmed in green, Incidentally, 
the machine gun, sailboat, battleship and 
windmill are all homemade toys. 

In purchasing the lumber for play- 
ground apparatus, ciiootie dear, atraigbl- 
grained oak and yellow pine tor all parts 
that moat be strong and durable.. Com- 
mon grades of spruce and hem- 
lock are cheaper, hut you will 
experience a great, deal of diffi- 
euity if you purchase them for 
this work. Strength and dur- 
ability are oT the utmost im- 
portance in this work. 

The materials necessary _ for 
the trapeze, awing and rings 
are as follows: J pc, 1 by 2 in, 
by 12 It,, I pc. 2 by 3 in- by S 
Ft., and 4 pcs, 2 by 2 in- by S 
ft,, all oak; t p<- in. by I 
in, strap iron, 6 ft. long; 16 car- 
riage bolts, % by in,; 2 
carriage bolts, % by 5 in.; 2 
carriage botte, by 5 in.; 2 
ucs, Va-in, rsu. pipe, i in. long; 


PROLOGUE 

The battle to Iced all of humanity is over. In the 
1970 h S the world will undergo farm IBS— hundreds of 
millions of people are going to starve te death in spite 
of any crash programs embarked upon goW, At this late 
date nothing can prevent a substantia] increase in the 
world death rate, although many lives could be saved 
through dramatic programs to "stretch 1 " the carrying 
capacity of the earth by increasing food production. 
But these programs will only provide a stay of execu- 
tion unless they are accompanied by determined and 
successful efforts at population control. Population 
control is the conscious regulation of the numbers of 
human beings to meet the needs, not just of individual 
families, but of society as a whole. 

Nothing could be more misleading to our children 
than our present affluent society. They will inherit a 
totally different world, a world in which the standards, 
politics, and economics of the l96CFs are dead. As the 
most powerful nation in the world today,, and its largest 
consumer, the United Suites cannot stand isolated. We 
are today involved in the events leading to famine; 
tomorrow we may be destroyed by its consequences. 

Our position requires that we take immediate 
action at home and promote effective action world- 
wide. We must have population control at home, hope- 
fully terough a system of incentives and penalties, but 
by impulsion if voluntary methods fail. We must use 
our political power to push other countries into pro- 
grams which combine agricultural development and 
population control. And while this is being done we 
must take action to reverse the deterioration of our 
environment before population pressure permanently 
ruins our planet. The birth rale must be brought into 
balance with the death rate or mankind will breed itself 
into oblivion. We can no longer afford merely to treat 
the symptoms of the cancer of population growth; the 
cancer itself must be Cut out. Population control is 
the only answer. 
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4 washers, % in ; 6 porch ^wing hQftks; 
1 aet porch swing cJiRinai 2-lVfe-ln. eye- 
bolts. It aimpUfijM the t nnatruct ion 
greatly if you bavti u planing mill cut 

flu-d plaits the lumber to finished st;w, 

First cut the 2 by 3 in, crossbeam 
to a length of 7 ft. and bore & %-lit 
bole 30 iti. from eufih end. Now tay out 
the four 2 by 2 in, Jcga, which are 7 it. 
10 in. tong. Cut the upper end of each 
on an angle so that they will spread & ft, 
B in, apart at (he bottom. When in place, 
here a %-m. hole at the upper end oi 
each, 1 i/l in. From the top, to correspond 
with the holes in the crossbeam; also 
bore a %4n. hole 13 in. from the upper 
end. Cut two l by 2 in. braces 32 in. long 
and bore a %,-in, hole 1% in, from either 
end. Bolt them in place a? indicated in 
Fig. 39, Cut four pieces of the I -in. 
strap iron IS in. long, drill a hide in each 
end, and bolt l hem in place. Cut two 1 
by 2 in. pieces 28 in, long and bolt them 
20 in. below the top of the crossbeam. 
Place the six screw hooka in the cross- 
beam exactly at the locations shown in 
the drawing, 

Cut two chains 70 in, Jong for the 
swing. The scat is a piece of 1 by fi in. 
oak IS in. long. Boro ho Fee for the two 
eyebolts and fasten the chains in place. 

The tf ape w is made of two pieces of 
chain 32 in. long and a broomstick 
grooved to hold them. Merely widen the 
end link of each chain., slip it over the 
end and bend it back in the groove. 

For the rings cut two pieces of chain 
32 in. long and two pieces 7 in. long. 
Join these to form a V. Nest take one 
nf the 5-in, bolts, slip a Mr in. witflhw 

over it and put it through one side of the 
chain. Slip the bolt through one of the 
4-in. lengths of gas pipe and out on the 
other side of the chain: add another 
washer and the nut. In finishing the ap- 
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Of course, Paul Ehrlich was often featured am the 
Johnny Csr&on Show. This vas a mixed bios sing „ He did 
reinforce his arguments and sold a lot of books, But he 
is so genial and sophisticated in his delivery that he 
makes Johnny's largely moronic viewing audience feel 
superior to such an egghead. 

I was on the Phil Donahue Show in June of I960, 1 
told what was happening to world civilization and was 
treated to jeers and angry shouts. I loved it. 

In 1930 there weren't nearly -1,000,000 homeless in 
the U.S. with 60,000 in New York City alone. Family 
farms weren't going under at the rate of 360 per day. 
Banks weren't failing all over the place. Businesses 
weren't going bankrupt at a record rate, GM announced 
the closing of ten more plants in the next three years. 
More work is going out of the country, even as more 
Latin Americans are sneaking across the Rio Grande, 

But everything is beinq worked out, the politicians, 
their economists and the media tell us. This is because 
broadcasting the truth would cause a panic, Politicians 
who can't do anything, anyway, wouldn't get reelected. 
Media ads for trash wouidn*t pull, so the TV stations 
would lose revenue. 

Sure, there's many reasons the Establishment wants 
people to go on going on with business as usual, what 
there is of it. So everyone who warns that this Disney- 
land for dummies ia going to close down soon must be 
discredited , 

Real ly p what good does it do the average person to 
tell him that his culture medium is coining aparta that 
the degeneration of civilization, since the early '70s, 
has accelerated past the point of no return? What can 
he do about it? 

I don't blame the politicians and the media far 
propping up their doomed Establishment as long as they 
can. Some of them do believe there are solutions. But 
most of them know there are no solutions and are only 
buying time to get themselves a secure haven in which 
to wait out the coming storm, 

3qt all the billions in inflated currency pumped in- 
to our econo n,y and all the media deception, will only 
serve to make the collapse vor&e when it finally comes , 
As r was writing this 1 was watching a news story about 
retired workers protesting their loss of pensions as 
the companies they had worked for went bankrupt. They 
had swallowed the nonsense about a Safe and secure ret- 
irement. Nov they have nothing but insecure Social Sec- 
urity to fall back on. 

Soon people win be surprised to see that their bank 
accounts will not be covered for up to $100,000,00 as 
promised by the FDlC, If your bank fails and your house 
payment comes due, the few- thousand in your account 
will be gone and you could soon join the ranks of the 
homeless. 

Of course, if you've planned ahead and decided to 
relocate with a useful trade, you car. avoid the worst. 
But maybe it's easier for you to put your faith in oth- 
ers rather than in yourself. 

At any rate, the hang -fire principle ia about to 
smoulder toward the live part of the socio-economic 
fuse. More people are acknowledging the active Sputter, 
September 10' s CBS Report, "Examining The Federal Defi- 
ciL", showed Federal Reserve Board Chairman Alan Green- 
span predicting a recession by 1969, What he calls a 
recession will make the Great Depression seem like a 
time of affluence. 
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panitLSH. you cun use either white paint 
or spar varnish. 

The bo&t t&nh {Fig. 30) is ho- .simple 
in ccniitruttien that it is hardly neces- 
Bflry to go into any deteits. The tnifttc- 
riaki necessary am: 3 pcs. I by 12 in. 
by S ft., 1 pc. 1 by 12 in. by 2 ft. r 1 
pc. 1 by 6 in. by 3 ft., and f pc. 1 by 
4 in. by 8 ft, yellow pine or 
cypress. 

Square up the 1 by 12 by 8- 
ft, pieces and plane to a smooth 
edge. Cut the two ends 1014 by 
11% in. and n&d ends and sides 
together. Now take the other 
8-ft, board and nail it in place 
for the bottom. It is well to put 
a heavy coat of white lead on 
the edge oi the tides and ends 
before the boftem is nailed in 
place. This will insure a more 
wflterpr&of tank. Now cut four 1 
iiy 4 in, pieces 16 in, long; nail 
them on the four corners to form 
the legs. Cut a I by 4 in, piece to fit 
across the top of the tank &teach end to 
reinforce it and keep it from spreading. 
Cut two 1 by 6 in, pieces and nail in 
pl&ee across each end at the top. Bore a 
1-in. hole 1 in. from the top to keep the 
tank from overflowing. 

While the construction of the airplane 
4 Figs. 28 and 31) is comparatively 
simple, it must be built Up properly or 
it will be dangerous lor the smaller chil- 
dren. The landing gear and tail skid 
must be strongly built so that the plane 

will not be hroken when it lands. 

The materials necessary are:, i pc. 1 
by 12 in. by 12 ft. yellow pine; 1 pc. 1 
by H/S in, by 10 ft. oak; 1 pc. 2 by 4 
in. by 3 ft. yellow pine; 2 pcs, by 1 
in. strap iron, 18 in. long; 1 &el uf poroh 
swing chains; 4 screw hooks, 1 in.] 2 
disk wheels, 5 in.; LOO ft. No. 9 galva- 
nized win:; 2 pulleys, IVa in. 

The wing, which is 4. ft* from tip to 
tip, and the fuselage, which is 4 ft- 3 in, 
long, are cut from 12-in* board. Join 
the wioRs and fuselage with lVa-in. wood 
screws. Cut an IS- in, piece of twu-Lv- 
four and fasten it to the bottom of the 
fuselage or body directly under the wing 
to form the axle or landing gear. To tins 
attach the wheels nest-. If you can’t ob- 
tain disk wheels conveniently, saw out 
wheels of l -in- nnk- Be sure the lending 
gear and wheels are strongly made. 
There m considerable strain on these 
parts when the ship lands. Fasten the 
two pieces of 1-in. atrap iron in place 
to brace the landing gear. 

The tail skid is made of two 15 in, 
long pieces cut from I by 1^ in. t>&k 
and bolted in place on the fuselage. As 
this is used ay a brake in stopping the 
airplane, be sure that it is firm. 

You will notice in the drawing (Fig. 
31) th&t tEsc fuselage also is reinforced 
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m* tf-orwr blnb along ,r 7 ft# Flood hi Rian" 

hi tm eccjfitrtM: SwiegaJ. where "over-hnn- 
if>g ' >s damaging be hng-lsm agrtutturaf ooi- 
Ipob;; Mesdpo. vtfm ranch** and a* i*faeri*e 
tt* WCiCiKticig fid rain torotfS; and Satthartd, 
eheis F pcfxj le umia are iTireatened by reach- 
until huveebng. [60 mta.f 


On September 7, PBS showed the f irst of an eleven 
part series entitled "Only One Earth", assessing the 
earth's ecological past and future. The opener, titled 
"The Hoad To Ruin 11 backed up moe t, of what I + ve been 
Writing in The Survivor. 

So novj at the 1 1th hour* the government and the 
Media are telling it like it is: as I've been doing for 
years. Either they are reviving a latent eoneience or 
they want to absolve themselves of blame by being in a 
position to say ^1 told you so". 

Regardless d you should know by now that the hang - 
fire period in our final years as a great end prosper- 
ous nation is about to end in an as yet tsnimagined ex- 
plosion. But you still have time to save yourself and 
Some of what is the best of our culture* whether you 
will or not is up to you. However , if you consider your 
line worthy to continue , you will draw on your ances- 
tors' determination to survive and cut all ties to this 
present order* 

If you have living descendants a hundred years from 
now* you win be remembered as a credit to your species. 
If not* you won't be remembered at all. But that too, 
will be good for pur species. 
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Fia. 3 1 . — T5ir fer lhe 

□ I ni]n u r. Itafcir nlifp LbnF Ihe f I i*,Lhh ' 1 
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trip Jiii (1-LftT tbi taiL itLit ilrik« Ibn - >l 
LT'.u ii : l IlM, jfllntf 4 * A liRiVff-. -tki) ^ 

with 1 by Iff* in. strife, Cut two pierca 
14 in, long ant] fasten them on each side 
uf t H e fuselage in hack o i the neat. They 
extend about 2 in. above to give a place 

for attaching the rear chain. 1 i mlt two 
piece & of wood 12 in. tong between the 
axle ami the wing just ahead of the cock- 
pit. 

The scat is made of any light wood 
utid cut as iffoWU in 1 hn drawing. The 
tail is made of two pieces i by 1 by B^s 
in., cut as shown, and nailed in place, 
The radiator is a piece of oak 1 by 1 V'jj 

by G in., held in place with two scrcwa. 
The propeller is cut from white pine and 
pivoted on a 2-in r wood screw. 

A porch nwing chain set usually con- 
tains two isii-fro hooks: these are screwed 
into tlie 2 by 4 in. axle for Lhc two front 
end chains. 


Fiji, S2 — Mufep- Mir* ih-pl Hi* phrt pip* nhnff 
dtpinpF work mil 6 ml nUflw Ubi- j#+tjj.rijrc¥-r 
to |i »fl [h<, i-hlliOi'n T*fp coltvr pin* will 
Jifn i.’i.'wl mi? ■ In r: ir-r oF H'jcb ni. iii'i ldoal. 

pc.. 2 by -1 in, by 12 ft,, and 1 pc. 1 by 4 
in. by % ft. yellow pine; 1 pe. of 3&-!n. 
gav pi [me { about 1 in r outside diameter) 
21 in. long. 

First cut out the J by 12 in. by 8 ft. 
board ns shown in the drawing on page 
OS. >hul nr screw struts l be lies rtf ni the 
center one piece 2 by 4 by 17 in., alter 
hosing n 1-in. hole through it frrsrn end 
to end. Cut two nieces for uprights 2 by 
4 by IQ in, long ROtl ft in. from the top of 
each bore a 1-in, hole, (hit two pieces 
2 by 1 by 27 in. to form the base ami 
nail them in place as shown Cut one 
piece of 2 by 4 by 18 in. and nail it be- 
tween tlit: uprights nt right angles with 
the base. 2^ow brace the stand with two 


Em painting the airplane yeti nm Use 
Liny colors you desire, The one illsistrutcd 
ii white, with reri, white anti blue tar- 
gets On the wing mid a black radiator. 

The trolley is made os’ a piece of 1 
or 1 V|> by 1]^ by 16 in. oak. Screw two 
hooka above and two on the underside. 
Slip the pulleys In place and, to make 
certain they will nut come loose, bend 
shut the hooks that hold them. The lower 


1 by 4, in. pieces as indicated in the dia- 
gram, Place the top board in position 
and slip the pipe through the uprights 
and through the hrah: in L3i« C rrfta mem- 
ber, cotter pinning it in place. Tine 
handles ate made of 1 by 1 by 7 in. 
pieces wills n small block of 2 by 4 sis. 
ns the base. 

SANU-liOX FLAY SHELTER 


few l wo- by- fours and odds and ends of 
board* , and an old tent fly, tarpaulin 
M r awning are the only materials needed. 
As no fixed dimensions or methods of 
rcm.struetion have to bn followed, the 
builder can easily adapt the design to 
h u it whatever materials are an hand. 
Two types of play shelters are illustrated 
in Figs, 37 and 38, and either can be 
ni edified or elaborated in many w&ys„ 

The slicker .shown in Fig. 37 consists 
of o huge Sand box with two pcngta, which 
support a framework of 1 by 2 in, strips 
L-uvorcd with canvas. 
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liar Sllnlhi-L'. 


Two removable standards, which fit 
over the dries of the box, supfM^rt a 
length uf pipe, This will serve as n safe 
horizontal: bar, but its 
main purpose is to carry 
a simply made swinging 
sent, The standards and 
seat can be I i fieri up 
buddy nod placed nut- 
side the sand bos, when 
desired, 

Another low seat, ft. 
rrifip wider than, the box , 
is made with cleats un- 
der each end, Jin that it 
can slide back and forth 


hooks are left open so that the chains 
can he adjured to the desired height. 

Now comes the most interesting part 
of the whole jab — making ready for our 
rest, flight. Take 100 ft. of No. % wire, 
slip the pulleys into position, mid stretch 
the wire from the house to _ the garage, 
or to a tree or any ether putt able place. 
It is nut necessary to have the upper end 
tu any great height; a very small incline 
will give sufficient, speed to thrill any 
youngster. After [lie wire i.j stretched, 
fasten the airplane to (be hook* and 
adjust it fa that the tail skid will come 
in con l act with thn jrruimd before the 
wheels touch. This will Errin_g- the air- 
plane almost to a complete atup before 
it reaches the lower end of the wire. It 
is well to use a turn buckle at one cad 
of the wire f as from time to (i,me it will 
be necessary to take up the slack. 

The teeter-totter (Fig. 32 1 is a very 
simple piece uf apparatus, but it wilt 
give the children endless pleasure The 
materials: 1 pc, l by 12 in, by 9 ft,, l 


Playing in the sand never loses its 
fascination for small children, Gav* tJinm 
ft roomy sand hox in a shady spot and 
they will rinmi^u LhcmFelvea endlessly. 

To build a combi nation sand hex nod 
play shelter i* a very simple task A 


on the edges of the box. 
This is for the children 
to s-it on, if they wish, 
whiff pi lay in jr with tlig 
sand. 

The other shelter 
I Fig, Itfti is more tike id 
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which jg occupied ly a sand box And .the 
oilier half by a Kent, 

No matter what conrtrticrion h used 
lit building a sand ImjJe, it should be given 
two costa of paint, either dark green 
e>c fi color to harmonise with the near-by 
house. 

It ia important to have clean wh ite 
beach sand for the boxes. When this can- 
not be obtained locally, a few bags can 

be bought from a deafer in masons' sup- 
plies or often from large department 
stores, especially in the cities. 

TOY WOODWORKING MACHINES 

The miniature motor-driven work- 
shop machines shown in Fig?. 343-44 con- 
sist of a lathe, drill press. Bander-jointer, 
and cu-cuhtr saw. They not only servo 

aa educational toys for children having 
& mechanical turn of mind, but will 
actually turn out work that is accurate 
enough for model parts and small toys. 
The cost of building these machines is 
negligible. 

The lathe (Fig, 39) has an over-all 
length of 14 in., but the builder can in- 
crease it up to £4 in- successfully, if de- 
sired. The spindle is held in bronze 
bearings, which are aplit to facilitate 
tightening when they become loose. A 
modebT Ford front axle steering spindle 
body bolt was used for the spindle, As 
the bolt is in. in [Einnicter r it allows 
the use of standard chucks and face- 
plates such as are sold by many nf the 
manufacturers of portable type wood- 
working machines, 

In preparing th? boh , remove the bolt- 
head just below the oil groove and. 

smooth up the cut with a file. The straps 
that hold the spindle bushings in place 
cau be made from J^-in. sheet brass or 
strap iron. 

Id a small lathe of this type there ia 
very IHH* thrust, therefore a small brass 
washes placed between the pulley and 
the end bearing block will serve iho 
purpose of a thrust bearing. 

In setting up the spindle, great care 
should be taken to see that the bearings 
are in line and that the spindle ia; al- 
lowed to turn easily. 


The dead tenter is of the lever con- 
trolled variety, The lever is made from a 
% hy % by 8 in, strap-iron piece, and 
is held in place with stove bolts, 

cut off at the right length and riveted 
over. The tai [stock, which has a slide 
bolt for locking the stock at any posi- 
tion on the Ways, le made from five 
pieces of wood: the two main pieces, the 
clamp for holding down the spindle bush- 
ing, and the two spacing blocks, 

Finish the wooden parts of the lathe 
with two coats of shellac and then 
enamel to spit. 

The base and bracket? of the drill 
press (Fig. 4th are cut from f^-in. wood 
while tilt fraEJJt ia made of y^-in „ stock. 
The table, which is supported by a spool, 
It cut from %-irt- Stock to a diameter of 
EVs in. The two arms are made from 
^t’in, strap iron and are bolted to the 
top of the frame as shown. 

Iron washers are put between the pul- 
leys and arms to serve as bearings. On 
the inner tides of the spool pulleys is 


a disk of sheet tin, In. in diameter, 
which serves to keep the belt from w fi- 
ning off of the pulley. The shafts, on 
which the pulleys run free, are made 
from nails cut to the right length 

and slipped through holes in the arms. 

The spindle ia a W-in. rod, 4 Ve in. 
long. Its bearing is mode hy first boring 
a Vj-m. bp]** jn the arm (spool) and 
afterwards greasing the spindle and 

centering it in the hu-te. Melt some bab- 
bitt in a ladle end pour it in around the 
spindle. Iti this way the bearing is inrened 
right in place and around the apindle. 

The chuck was taken from «, am all 
drill of the band variety that can be 

bought in many five -and- ten-eent stores. 
It ia soldered and pinned to the end of 
the apindle. 

A coil spring ia slipped on the chuck 
spindle, aa shown, and serves to keep 
Hie chuck raised when no pressure is 
applied to the knob on the tup. 

The circular saw (Figs, 41 and 42) 
uses a small thin U^dn, diameter metal 

saw, since woodworking flaws are not 
ordinarily made in such a small flies. 
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The bearing far the aaw spindle ia 
molded of Babbitt metal in a wooden 
mold cut to the size and shape desired. 

With a fine-tooth hack suw r slot the 
front half of the bearing; this will offer 
a mentis oF taking up the bearing wear. 
The spindle is a l/j by 4^ in- long steel 

rod, threaded for a distance of about % 
in. on the inner end. 

The saw is held in place by putting 
a right-handed not on the spindle. then 
the saw and. another right-handed nut. 



FELL. 12. — Tbr ?'n.l.'bltt l>£A.El‘D£ 
cast In fin- ]iiifiv Lb a. nciklm 
ntU i&d l< ill ML hpqn. 


This will hold the s aw firmly in id ace 
and. will allow any adjustment that 
may be necessary , 

The table top is hinged to the frame 
with a 1 by Vfc in. hinge. 

After the frame and top have been 
made, the bearing put, in place, and the 
belt to the countershaft connected, raise 
the table u n i L attach the saw blade. Start 
the motor and lower the table on the 
saw. In this way the blade will cut its 
own slot and thus will be assured of an 
accurate fit. 

No ripping fence or miter guide is 

shciwn because a piece of wood clamped 
to the table top with C-claiaps serves 



I'm. 49. — Thu Amish milder If iLi-aisiird io 
iiri-l; like b ji>1nU'r Hif Mir- luiuhm-MEnI lwiPvf- 
LlrLTH‘|L Ill'tlL’II t JTfll'. 
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the purpoee. 

The drum gander (Fig*. 43 and 44) is 
m constructed as to represent an actual 
bench jointer,. The frame is cut from 
y 4 ~ in. stock while the centerpieces are 
made from %-in. Cut the slot' in the 
table by sawing from the back at au 
angle uF forty -five degrees. A mold for 
the bearing is made from wood, and the 
metal melted and poured. After the bear- 
ing is cold, saw Hie bar in lialf and drill 
for the spindle. Fasten the bearing in 
place with countersunk machine 

screws. 

The spindle is made from l£dn, rod 
and is 3% in, long. 

The sander drum in 1 In, Long and I Vie 
in. in diameter and has a Via, -in. hole 



Fei>. -44. — D&IiIIh uJ ccmjLmrUon ui tbr- 

drum NiiiiikT i Jim's u In Fif. 9S, 


for the pin which is made from a nail. 
The sandpaper it cut in ctinVEui Lent strips, 
l in. wide and is glued on the drum. 

The proper height for the gander drum 
t<i project- above the table top can be 
found hy a process of trial. 

The belts can lie made by using the 
leather obtained from a man's leather 
belt of the cheap variety. The only speci- 
fication Ih that the leather he soft and 
flexible. 

If any of the belt-3 tend to slip, a few 
turns of tape on the pulleys will help 
to remedy the trouble. 

The machines can be painted witli a 
Bilver-bronw paint for the table top* 
and a gray enamel paint for the frames. 


MOM E It APE ■COaSTEE 


Few recreational devices afford chil- 
dren more wholesome pleasure than a 
well-made wheel i' ulster. Incidentally, 
this motor-car type of toy gives them 
Fn-uhd preliminary training in steering, 

brat in i% and road rules long before they 
are permitted to take t.be wheel of the 
family ear. 

Although the design illustrated in Figs 
17 to (Hi ia not huIs - propelled t it is so light 
nnd runs m easily that in level sections 
it can be pushed with little effort at a 
brisk speed, 
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Fast experience in making several 
coasters of this type has made it pos- 
sible to eliminate most of the faults of 
its predecessors, namely, unnecessary 
weight, a tendency oF the steering cable 
to become loose, and unreliable brakes. 

Lightness 5a achieved largely through 

uaing ft %-in, red cedar board for the 
“main frame,” and bra^in^ it under- 
neath with a long % by 3 in. truss or 
rib- The wood axle bars are of white 
pine, which is light and not likely la 
split j but they could be of oak r maple 
or other hardwood, They are grooveu 
to receive the steel axle*, which are 
held snugly in place by several 1-in. 

No. 15- Bi-in. diameter) flat- he ad 
wood screws and four end blocks and 
collars, .’ll- shown. The tendency of 
the ordinary CD&ster te come apart 
is overcome by using screws and 
bolls tliroughout the construction in- 
stead of rails, 

Rudd up the hood framework as 
indicated. Piece the seat- and deter- 
mine the proper angle for the steer- 
in£ post hy fitting them to the pros- 
pective pilot. This is important. 

In fh is case cold- rolled shafting 
%, in, in diameter was used for the 
steering post, but gas pipe would do 
as well. By no means use a broom- 
stick nr any kind of wood* as in a 
spill it might break off and cause 
Hcrious injury, A regular automobile 
steering wheel can be ricked iu> for half 
u dollar at any wrecking yard. If you 
have no breast, drib, you may have to 
call on nemie friendly garage mechanic, 
blacksmith, or machinist to put the cot- 
ter-pin holes through thr shaft inside 
the dash and to pin on the steering wheel, 
although the latter may be driven on n 
tapered end to make a tight fit. The 
front end of the ateerinp post rests in a 
hole bored in a footblock which ia about 
2 by fi by 8 in. 

Use white pine for the sdeeirmg-c&ble 
drum if you have to carve it out your- 
self, but hardwood in euse you are able 

to turn item jl wood lathe, In either case, 
fasten it in place on the BLceriug post hy 
a pin or a long wood screw; or, if you 
prefer, drive it into position, provided 
the hole in the center 3s a tight fit on 
the shaft. 

The afiah cord used for the steering 
cable in cither models always w r ould 
stretch and become loose f but in this 
cur a flexible woven wire cable waa used 
with signal success. After once being 
drawn tight end well fastened it re- 
mained secure-. As the cable ig wound 
on the drum at right angles* it has no 
tendency te climb or slip down. A pulley 
1.14 ini- in diameter is screwed to the 
floor board at the correct angle to take 

the cable without being crumped. The 
cable is further guided by holes bored 
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in ttic- £luor board and in l he short piece 
of wood underneath. 

The type of etnuilisinp brake shown 
will loch t ifeE> wheels at almost any .speed, 
and as the coaster is lights there is small 
hazard in '‘cutting her wide open 1 ' on 
hills, If (lie h™ kr=; arc well made, they 
arc not likely to fail in any emergency - 

It is. Leu port-tint io fit a section of split 
huEe over the sharp edge of the sheet* 
iron seat, back, so (Inti there will be no 


Fjo. IN. — i|L*xreiinlV# -ji. it Hull fa ui|i|ilLnl nrltli eur- 
rent. f ri> m 11 mi*i,inl Iiiliii I flirnuLW Iulfimt} iipi* ii* 

(iilliJLIptiU, n [li J 1 1n! Juiturnr ^|i I* *]--> ■ mi iLiulii e,t 
iUH.'i-'«carr- A r.-uiil.ir islLTfblii; 1 a'Kjl:v 3 Lh W«-d- 


MfUDLIluJ J, 


STEERlhO h'l'Ca 
Kift SllAFT -. v 


CvEEMMrf ffa 

.rAWCNttes 


shplt irot >“Ocd 

li-Lflwj 


SHEET =0-. 


rfjJ'.T 

a*l£ 


£.h‘. TA'bK ^'lll-i 


r fudo 
f S-iH i / 
PNEl E CT f 

. i«rV 


A 3isw rrnEtr vT jfru vl Ej nnil n Wldtf I Trail milt fGF i*r+tj 
wLi 1 !i tuTDias eur^m m hlEi »btt®, 


steeping 

'C^B-E 


d linger of [setting cut in a crush,. Rrass 
wire is used In bice it to the sent linck 
through tioles p line I led with n nnil. 

Wheels, of rintmv ure something that 
must lie bought, and represent miffit of 
the e.'tjietiKC. unless you hnvu im i !-i -ei 
in i huEid. U will be well to gel the be-r 
you Can buy, the Llbk type Lt i ne, [>ix f- 
emblc. On the coaster illustrated the 
wheels nrc 1 1 1 in, in diameter. with urged 
roller bearings, ion I u - L v =■ splendid sorvh e 
Some 1.HIVN eji: lint aiEi they cull gt i gieatci 
speesl out. of the eld style wire-spoke 
wheels with steel tires. Imi I lw?y make nti 
unearthly raekci itnd hnYfc not ttw hmfe- 
inp eflieienry of rubber* tired n licet'. 

A pair of spot, fights add pnMth m 
the appearance nud do suit rosl a great 
deni, nor does a (nil or a ikieh lijiljt ; 
but. Urn "juice" Lu lipid them in some- 
thing else ngiitn. A secondhand fi-vulL 
siorngc battery will scrv® tfab parpwK 
Tim halt cry can hr installed ill front of 
Lbc clash, below the et coring piwb 

Now I hat v our roaster is cutnpl' led in 
ft work mrtnlike maimer, take the lime In 
paint it well. The unc illustrated is very 
effective wlih orange wheels, dark em'n 
running gear and rm Li id or baud, and 
light let in re- preen body The mmuTid ia 
lilac I-: , ELI id on (he other silk' Hull' am 
four exlmiiBt peris painted black- The 
insiihi o [ L'a- sc. l" bai l; and the sen' bid- 
turn are bright vermilion, Tim entire 
rounder was p,ivi*ri. two I'oata, billowed, 
when dry. by a coal of spni 1 varuisli. 

Note that the gns tank is imt only fur 
itppoariuree ; if is to fimvidi: any am mi’ 
medal! ng “pusher" with bchucI fling In 
[jusb against, tliin* protecting tin puck 


5T»J’ fullctj | 

BCijTP i - ’ e'm Ci' h" V 


liUftr.E UELE 
AEHiA AklC 


yiEA'i 


WHEELS I* DU 


tJtl 

FlF I N v-hEEL 


6 tf-p J | i5 ' nH nKf ■ PLLIASC 


rii^GaCLl 


om-l i t T« in EiVr- 1 he hmkv i'An*1 , rart1oa rfciirrV, 1 fco 
* ir 1 1 were Jit Las h'Ct Imrtwwl ui tue rlh-lu *Jd e - 


AIH MAIL iy>y 

Coaipured with the fun to be had with 
the nato- plume illustrated ia FigN. SI ty 
54, the actual cost of the original model 
was very am all- - two del f firs for wheels, 
sixty cents Tor iron, asld not over enft 
dull nr for ill I Ejlkcr rUateriHi^, including 
lumber, bolts f screws, and paint- 

The body was made from a white pine 
board 3 by IU in. by 3 ft. 6 in,, cut as 
shown in Fig. 53. A tyfe-in- hole for the 

steer mjp red WHU borc-it tiarEhugb at th$ 
angle indicated. 

The two wings, seat and rudder were 
made from packing case lumber. The 
wings are % by 7 by 1 2 in., rounded on 
the outsjde edges- The -i? at is % by 7^ 
by 12 in-, edged with « piece of gal- 


KEJ-Ei ■ 
I 


51 LLhiltt 
( ‘Sli. 


•JHhJ. 
POLL IAJ 


E^:mi ski r 


APLLt QdLU 
E'LH.eAN 
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of the sent, 


V’ii; Li E . N..r nrilr ilr^R Uii' jin-|F-1iFi 


| itfit. Inn Him wl^iSH vlhram nuilill.v 4 » 


(In' tin!.- - i|lcn 
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WINGS lt* 7 W ffTSAP IRON BRACKET 

. v ° i * 


KAT— -__?TEEHII *3 WHEE 4 
HUB— \ 


,WiU6 



Frn R5— Hltlf' ., r:ij ETHt m 3^«S nil* igt>pTJUir mtltAhl^ ir I uLrr.hil iijih ttil'Srt «iu],1 

Jw riiiFigvd. tm-Tr^vur, to nulL Lbe slip of t b-r rider. Soil I be ^Lcijfl ecu Id le utailwir^ 



I’m HU.. Kronl yImw. Tin? pTivpplIrr II ill ■ 
nn 1 Weiltfril luo, iJi'* liiii l> vr3lli t,n,ir ri]:ih-l 
hILiA* of w-uott. 


vanised tin 4 by 2214 in M which was 
beaded over “wire and the corners 
rounded dawn to the front, of the seat 
far neatness. 

Wire spoke wheels, two 12 in. in diam- 
eter and one 10 in-, all with y^-in. holes 
for the axles, were obtained. The driv- 
ing ante wua made from in. round 
iron, formed cold in the bench vise. 
Threads were not mn on any parts, but 
cotter pins and washers were used where 
necessary. 

The two brackets that, support, the 
driving axle were made from 14 by 1 in. 
strap iron, bent cold; each was drilled 
at one end to receive the ^a-in. axle. 
The brackets were bolted to the body 
(eC-e Figs. 52 and 53 L 

Each wing was attached with twd 
Somali hinges ao that it could be operated 
vertically by means of an eccentric at- 
tached to the axle by a set sefew. The 
eccentrics (Fig. 54] were made from 
two 1 by 3 by 3 in. bard wood blocks 
turned on the shaft of a small motor. A 
34-in. recess was cut in Ihc-edge of each 
block, leaving a yj-in, collar on both 
sides. A connecting ring ™ bent from 
V* by % in. strap iron to fit in the recess 
of each eccentric. The strap iron was 

extended up to the wings and attached 
with a loose coupling. The mechanism 
depresses the win pa about 3 in, with each 



t'cfr. HI. — Tfi.ir |r, mnLrtlih' -wbtj£ tr^ViiE lieu, 
tn-ilaOs!, Kltrrl i, ir yvWU Mini: re. nr i rm ilim. 


revolution of the wheals (Fig. bl). 

The foot pedals (Fig. 54) were made 
from i wo blocks 2 by 2 by 3 in., drilled 
i/j in. Lengthwise and split. The halves 
were then screwed logetlier over the axle. 
The rear wheel bracket was made of 
y t by 1 in. strap iron, drilled, 7 /, e in, at 
the lower end and in* at the upper 
end- The bracket was attached to the 
body by two Straps, bulted through (Fig. 
53 >, Two screws were driven in length- 
wise of the body lo prevent the bracket 
from sliding up, A ^j s -!n, rod was run 
through the bracket to support the rear 
wheel. This rod was filed in. round 
at the upper end and filed square at the 
lower end to fit the square hole in top 
of the inverted U-nxIe support. The rod 
was riveted solidly hi the support. 

The steering wheel (Fig. 54) was mailc 
from an S’ in. square of ^a-in. birch. A 
i^,-3n, hole was drilled in the block, 
which was slipped over the slmft of a 
small motor and turned to 7 ] 4 in. diam- 
eter with ii, wood chisel, rasp, and sand- 
paper, The inner edge was turned with 
a V&- in . chise! part way; then (he block 
was reversed on the motor shaft and cut 
until tile ring slipped ofl- 
Thc spider was cut from an old Food 
steering wheel, obtained from a junk 
yard for ten cents. The ends of the 
spider amm were drilled and countersunk 
to fit the back of the wooden rim, A 
bushing in, long of gas, pipe was 
forced through the hole in the steering 
wheel spider and attached to the steer- 
ing rod with a stove bolt. Another piece 
of pipe was used on the lower end of 
the steering rod as a spacer to the strap 
iron crosspiece. The lower end of the 
rod whs squared and riveted to the cross- 
piece. Two lengths of furnace chains 
were attached to the crosspiece, crossed 
under the body, and fastened to the rear 
wheel U-support with two key rings. 

The propeller blades were made from 
two strips of white pine % by 3 by 8 in., 
with a V^-in. shank or tenon, which wai 
inserted in the hub and wedged with 
two pieces of split dowel rod The huh 
itself wgg. turned from a 2Va by 2^4 by 
3 in. block of hardwood. 

The body, wings and rudder were 
painted with dark red, and the ironwork 


and seat with black brushing lacquer. 
The topfl of tlio wings were decorated 
with a 5-in, black circle with u black star 
in the center. 

One warning might bo added; Fasten 
only one front wheel to the axle, or it 
will be impossible to turn in a small 
radius. Wheels may be purchased in 
pairs, one with a round and the other 
with a squared hole; otherwise a cotter 
pin or other means roust be used to 
fasten one wheel to the axle. 

"WOODEN SEESAW 

The seesaw shown in Figj;. 55 and 56 
requires only six pieces of wood and 
can be constructed in n comparatively 
short time. It consists, roughly Speaking, 
of a 10-in. hoard mounted on a pair of 
side members, which constitute the 
rockers. These are set out at an angle, 
or flared, to give additional stability. 
The ends of Hie boards arc rounded into 
seat form, while a notch on either side 
fur the legs or knees and a handle at 
each end give the children using it ade- 
quate means of holding on. 

The long bow'd must be ejected with 
care. It should lie straight grained, ptr- 
fi’rf.ly fiat , well dried, and free from 
knots or holes. That used in the original 
toy was a trifle less than 10 in. wide and 
when the edges were planed whs hut 9^4 
in. However, any width up to 12 in. and 
down to S in, could be used. This board 
happened to be 73 in, long, Any length 
from 75 to 80 could be u&cd, and by 
altering the radius qf the rockers to suit, 
even longer or shorter boards would serve 



the same purpose just he successfully. 

The aedaaw will take email children's 
feet about 10 in. off (lie ground and that 
is ubout as high as moat smalt children 
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care to go, so ]t represents 
luj'J n most useful size. 

The side mem be™ or 
rockers were tot. from two 
heavy boards of iVa-in, 
lumber, planed on both 
sides. These were 18 by 
36 in. OFiginnily , They 
were marked with the aid 
of a cardboard pattern 
and cut to the correct 
chape. The angle at which 
they ate set was obtained 
by planing off one edge of 
the upper surface before 
the top board wee at- 
tached. These parts were 
put together very rigidly 
with large nails, except at 
the extreme end*, w tiers 


a fiiLr average 



long, lender screws were ^ u*if 

Used Hon. M.ud 

When the rockers had 
been attached, a block 
made from & piece of 2 by 10 in. rough 
lumber was inserted ns sear the bottom 
an practicable and securely nailed. It 
was made comparatively short, ao that 
in a casual glance at the completed see- 
saw,, one does not see this crosspiece. 

The ends of the (up board were shaped 
partly by trial, and the hand lea were lo- 
cated in a similar manner. The latter 



f Cof a.n.i1 Tlifp-a nf tbe M4H.W. :bf. frill eltri. 

drC*bt of die ill u rdy bruiu.iiOLk hajid l«bnru. 


All the upper Or under edges with 
which children possibly could come in 
contact were rounded carefully with a 
plane or jack-knife. Be sure there are no 
splinters to cause injury. 

The outfit then was sandpapered and 
given one coat of fiat white paint, fol- 
io wed by a coat of white enamel. After 
the Utter had dried thoroughly, large 
calmed pictures of scenes interesting to 
children were cut from various maga- 
zines and pasted on the sides and lop. 
Then a coat of heavy varnish was ap- 
plied over all. The pie tores show through 
this, yet they are covered and protected 
again nt fjossible injury. 

The whole thing is just heavy enough 
so that ihe children Cannot move it 
around without considerable effort-. As a 
result it. .^tsys pretty close to the place 
where it is put, whether on the purely in 
" i yard, or in the playroom. 


p [lf . [j.i — n ?IJl*EihI ..£ IlHTlI- 

H4i'"'il. lUih M-vxfiw nlll lii "I Jiif innuy jmfH. 


SHELVES FOR CHILD’S BOOM 


What would delight a sm&3 1 child more 
than to have for his books and other 
small belonging!; a nut of hanging shelves 
which suggest In shape and color a 
bunny, bird, kitty, clown, or fairy? Such 
shelves arc easy to make and form a 
unique; colorful decoration in the nurs- 



FeiJ. -"Bunnr" A pin.it rainr 

McbfBn- M chijr fur 111 i- hety vrll h pink 
la (Jif tsnler of Ihi- tir.i, rr>l Jmhr *t,j 
uiuuEJj^ aiii] »nck Mife* 

Five designs for the end pieces are 
given in Pigs. 57 and &8. Other shapes 
may bo devised* or copied from toys, 
and, of course, the size may be whatever 
the builder chooses. 

First make a full si Be drawing of the 
chosen design on heavy paper and cut 
it but for use an a pattern. Trace the 
outline on soft pine or plywood, either 
Vu in. or % in, thick, and cut it out with 


consist of 17- in. lengths of broomstick. 
They were cut flat on the bottom for 
the width of the bn-nrd and held down 
witli stout scru ws r countersunk so there 
woo id be no projections to catch tender 
young hands. In the center part they 
were nailed and screwed from below so* 
as to have sufficient strength to resist 
rough usage. It its always better to err 
on the eide of etnjngth iu building toys. 


No, 

PL*. 

MATERIALS FOR SEESAW 


rdrt t. 

w. 

L. 

1 

Top bound % 


76 

? 

Side and pocIclt plfiffikfl.. l 3 ^* 

L7Wi 


1 

Snffpnitig block 2 

id 

n 

2 

Braoouitick hand'e-s , ... 


Lj 


Stout jwtew", hruvy mails, colored 



pLLturrj, On’, white pn-int, 
white enamel, dad varnish. 

putty. 



All dimensions arc in inchr.i. 
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an ordinary coping saw, or a power 
jig jaw if one sr available, Smooth the 
edges carefully with eandpaper. 

Next lay out the dadoes or grooves 
which are to receive the shelves and cut 
them with & chisel. Be pure not to con- 
tinue the dadoes entirely through to the 
front edges as they should not show jn 
the finished work. Stop a little hack of 
the front edges and make the shelves 
exactly as wide as the grooves are long. 
A quicker hut not so workmanlike a job 
can be done by omitting: the grooves and 
simply nailing shelves in place- 

Pcrhapa the best finish for the shelves 
is. the new bruehhug lacquer, which can 
be obtained in many brilliant colors. 
Suitable color schemes are suggested in 
the drawings below. 

To hang the shelves make two thin 
metal hangars about % by 1% in, These 
are screwed to back edges of the end 
pieces at top and engage round, bead 
screws or smalt Eiooks in wait. 

CHruVs CHAIR 

As a project for either the home work- 
shop or the school woodworking simp, 
the child's chair illustrated in Figs. 511, 
60, and 61 is at once useful and instruc- 
tive. A set of four forma a fine gift for 
little sister to> use with her table for tea 
parties, It can bo worked aa an individ- 
ual problem in the manual training shop. 
Or developed on a productive b&siss in 
on industrial shop where machinery can 
be used for much of the work. 

The original model wa& developed in 
a Pittsburgh continuation school, and 
many uf the chairs were made to sup- 
ply scats for the primary rooms of the 
different public schoola. Some expense 
was saved by tssing lumber salvaged 
from large packing hoses supplied by 
near-by mercantile establishments.. That 



Via. Sft.— Iti Ft rant OflUttnJC- 
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may be a suggestion tu the boy having 
a home workshop. He might ask a hnrd- 
ware dealer or a dry goods merchant 


4 SCAT FUH E 
PIECES *1 THICK 


I BACK *EST 
THICK 



r THICK 


JJKM_3IAT 
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SCAT SLATS 
THICK 


I FfiONT SEAT 
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2/«0HT LEGS 

\ thick 

4- FRONT AMD 
ftEAR- LEG PIECES^ 
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4 BOTTOM - \ 
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Tiu. ex. — If fcbiS pl«# t". Ji .14 Ml i'T-Tjmtrljr. 5 t 

C*r, be uiid an a template JoT III* ■Oib?™ ij? |in> 
u.m» ell*. 


for a box that would be suitable 
for making the chair. 

Since many of the parts are 
duplicates of others, it is neces- 
sary to lav nut only one piece of 
each set accurately ; the finished 
piece will serve as a template for 
<he others. When the chairs are 
to ii« i made on the production 
basis, the templates may he 
made from sheet metal. 


MODEL VILLAGE 
MADE FROM BLOCKS 


Every hoy at- some tune or other lint 
hold a block of wood in his hand and 
asked himself; "Now what can I make 
nut of this old chunk of wood? 1 ' 

Why, hundreds of tilings! 

For example, a whole miniature vil- 
lage (Figs. Ch and fifii can be cut easily 
from block-s of white pine. Small auxil- 
iary parts can he made oF bits of wood 
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or heavy cardboard and glued on The 
completed buildings can be painted in 
various colors and given red or green 
roofs. Then they can bp placed in n 
suitable setting wish -tirt-cS, trees, shrub- 
fiery, and accessories, 

Line off each block in 1-in. squares. 
Alark with heavier pencil Isnea just 
where you intend tu begin cutting, and 
then use a fine saw and a. bik lo work 
out the finkfuid forms In the absence 
of a fine-tooth wood saw, a back saw 
blade Can fie used, and a keen pocket- 
knife will reach the places where the 
taw Cannot reach, 



Free S3. — Krtift j,£in jilim LNii‘fcn, a hoy rim curiilv 
i nt jiut'ir <i|tn: InrililLlitiv 



3’jh;. iVi Sli'ii-i ii SilmVing iml n m] rhnpl i? Hit 
liml - ■ AllirL ,|i- 1" in ! , |i.|Mibi |kUUElll3? Ihr.ii In-ill l)'_ 
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Flsj Tit#' linom, wrULii, and ptnlLlwni 

Ur-tosT! aud ariff unit and 1 rl mnl □ ui 

■ft t<i ft J'Si.hJ . 

some packing boxes may be made use 
of in the construction of (he house. This 
Usually is % in. thick anti may be had 
very cheaply , 

The drawings are for a house- that is 
Just One twelfth the size of a real house, 
and alt of the furniture and parte are 
planned on this scale, A smaller house 
may be made by reducing the dimen- 
sions proportionately. 

In Figs. 1 3 end 14 is shown the 
method of construction. With the two 
flour boards, Nos. 3 and 4, squartMf and 
sandpapered and the upper ceiling board 
"No, 2 in shape, the position of the walls 
should be marked OFF care FuElv, using 
the plans in Tig. 12 as guide. Nos. 3 and 
4 are each V& by 27 by 33 in., while No. 
2 is Vs by 29Vi by 34 in. The main floor 
board if* reinforced on the edges with a 
1 by 2 in. strip marked 4 A in Tig. 14; 
this extends all the way around the edge 
and uL'-rusH the middle. 

As the second floor board fNo. 3) 
serves as floor and ceiling, it is sand- 
papered on both sides. 

The rooms will ha so small when the 
house in assembled that it wilt be next 
to am possible to do much nailing or 
other work within them. Tor this, reason 
it will be best to do all the fitting of 
doors, bases, casing, stairs, and the like 
before tht house is completed. The three 
KGctkms shown in Fig. 14 should each 
be wambled as separate units. Do all 
wall painting or decorating and floor 
pnbsStirvg while the sections arc util] 
open, 

Next, Uie outside wulls should be 
mode up. The door and window Darnings 
should be marked nut accurately on both 
si ilrs of the board and rut out with an 
ordinary' coping saw or keyhole saw. 

For casing and finishing the doors and 
windows aee Fig. 16. The casings may 


]!.-— TilllH llllll* IllHIftft III II K-alkriC jc JlllliM Llf |L bill' li.'l.llnllllll JiiiniM, 


COLONIAL doll's HOUSE 

No gift is. apt to delight a small gii-l 
quite so much as a really fine doll's 
house, To her it is a fairy home where 
her doll children, can live and play. She 
Cars devise new f umisliiftga, rerlccorute 
the rooms, and sweep, dust, wash and 
cook to her heart’s content, 

And after at], isn’t that the secret of 
a satisfying toy? It must allow the child 
to do something genuinely constructive 
and stimulate her i in agination and in- 
genuity; at the flsiul: time, it should 

convey a sense of grown-up reality. A. 
doll's house does alt this, especially if it 
is as complete and realistic a model of 
a house ns the one illustrated on this 
page. 

At first glance the dolt's bouse in Fig, 
11, which is baaed upon one of the most 
popular Colon ini designs, may appear 
to be complicated in its const motion,, 
but when examined closely and studied 
well it will be found relatively simple 
for any handy man or buy to build in 
Fpare moments in hia home workshop. 
Only household tools are needed and no 
high degree of skill or previous experi- 
ence is called for, ' 

The first thing to do is to study the 
drawings i figs 12 to Ifi) on til a clear 
understanding of the method of con- 
struction is obtained; the next is to ex- 
amine the list of parts. 

The beat material to use is either ply- 
wood or wallboard, because they do not 
readily warp or split- The thickness for 
all the major parts of the house should 
be preferably Yi m-, although %-in. 
stock can be used if the other cannot- 
be obtained. Of course, any difference 
uf thick nara will make a slight Varia- 
tion in the length of some of the parts. 
As many of these materials eomn ip 


Fi>,. 12. — H'>W ClQKl? tht tnr*]*-] rr 
xHjii bLi'B a miL Iiiiik In jhuwn i>y Hi,*- 

L-I.t;nl idjJ f Tiiji [ TllW. 


regular sites of ^ in., they may be glued 
together and used double thickness to 
make m, 

Veneered stock such aa h found in 


Secrjd 


esc wen 


GROUND PLAN 
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be in im te of i s - tn v, imhJ 1 f I ic c h i ■. l| > y it n.1- 
siicks (hat seine firms ut mtverl bing 
niwLium:-, if pH i h- 1 1 sEiminrh :irn3 fiPJ't'tl 
through tilt cm ter, sire just 
the thing for i In* purprwG. 

If these cnmuii be fciimrl, 
hpniT card bruin I or lierry 
crates will “t*rvn (jlli.ll 1 i,vr[], 

If the casing tire pi nmi 
ni'C-Ti wil) i the edge hi f the 
ripcniugF, femurs Wl H not 


i -hiiiu;lH i liirnr be nailed or glued in place; 
they kiuk well hut take a dnnl of 

time to construct. The divisions between 


MATERIALS FOR DDLLR HOUSE 

??■>. Item find. It pent rfffi T. W. t, ] 

1 Roef M !9 37 

2 Secumd floor ceiling. M -34 

3 ** M 27 35 

i Pint " « 14 H 33 

4A *' " bafs t % M 

Jj GiiIjEi': rn(!s % 29M IQ 

G Wall V± »' 33 


DOORS 


IHSUffl 

4a. OJINu 


KOHTj haoH 
"i three parts 
* wp «i;Co 


l.j Columns! 1 in. in di- 
iiniotcr iU lunge end 1 

I# L«ft «id M 2{ 27 I 

17 Right* 1 M 21 27 t 

] 5 Buck , V. II 34 t 

IS Frtnit Vj 21 34 I 

2D -Stub II ehiitiiu-y ,,,,,3 3 4 t 

21 Lnnso “ fpraper} 1 fl. El 1 

21 A w " tlop>. 2 S 16 I 

22 Firffplhca . . . , M GM 4 1 

33 Front porch roof. T ,. M DM 2% 2 

21 RMk " '■ y 4 tM 2 

23 Return Hi&b pE r-nrU LM 1M 4 4 

20 Front porch bt*po. rn t ] .i 4M t4 1 

27 Riuife " ,r _ l Vi 344 $ l 

29 Front, porch n-rrh , . . , EM EC 4 1 

£S Ruck “ fnLinrH . f Vi 3M SM l 

SO Stair horw M 3 ISM l 

31 triiTupUlF ... M ®%a 3 13 

32 11 — (rente ...... ft IM 3 13 

33 Stair posla (clot Ei cb 

l^ias} . ,. , . I 

,34 Stair posits. (elotlite 

pirns I . . , , . , . . , . , . I 

33 Sliitr mita ?j a % SM 3 

3G 11 baluBUwfe l v f 

mateh Rtjcksl , . , . 30 

rJun-r:! .pill! u-jnitawa m-ade like dr*»lBjJ 
to fit, 

^’itBiripi M by M in- wood or cairlbtmrd, 
SirmJ] I it:i hinjjcs, 3 pnLra. 

All dimcnfiioii.H are in inehrj, All material 
wood except where otliertci^c specified. 


WDQJ&17S 


I 

Pig, in. — I,#*!;' A nlinpli' w«5 iSfl 
i innkt tbr phhTi nmt hUXi-W- Tii, 
Efttscr rary la eI», nn cjd Iw mil 
hy RtnidpllilT mi' 1 .1 rn? I iiRn mil 
^ l>hpti>j;i-Hph>i EHi,4it: [low ttifl-rraH- 

<1 ‘. *41 iiliEn Hid SriHlil'i faMlinjuRre pISWlS 
b etfinJnHl die Wlndaw OBMlnEt 


tELcijileil by tlie rejider's ob- . £ 

^ervaiio.]) rniri Ingenuity, . 

Tlie *tair may be ^ 

gltsud to n thin biTHrd, eauh to 

step lH*in£ n j^nlir! blcrk. Anolliep plan the 

Tvciuld In* lu ™i I '■£■ h r.c! j>.=; frnrii a fiiIec] 
blturk. Only the Fis lower KtepiS are 
eAj>o?ed vretv f the other seven being 
Hidden bnttvrT.ii wnlls Kci« 1^ and 14 
The * I stir wel l in the secourf floor is 3 
by 7V^ In. nmi eoL aci Mint it is directly 
Hr two nn wall's 12 .nn | M. 

The bnb^irmici jut mmte of nmteh 
sticks joined lM itvcrn a top and bottom 
rail. The newul iwist may be a rlrtliies'- 
pin or n rcumd iienlioldpr. 

When nil of i he sriud! details are In 
place mid the walls linlriE, I he tSiree 
sections shown in Fiff. M may be as- 
semtik'iL using a i-in. flat- be ad screws 
The front nmi bark shmihl be screwed in 
plan-, j i r d !■: rime jir..] the hvo entlg und 
roof hinped- One hinge on the roof will 
Have to Have nn ejftendcirt soldered t” it 
tnJ allow it Ih'i Hifjra] htii t tn flip line of the 
chimney. 

It is left to the reader ?ls to what kind 
nf niof In? will use luce Fie 17 1, .Small 


j- floor cl 


StLticsl -iWfteo&H 
OTAiHS 


1 1 




Rnstu 




P'ro. Ifl- TT." HPilf^ ?nX'lc l?f 
ijlijlrsL - i rl si ibn I.t i k.|i'[N In n 111 In 
h.:n r il Fljlit niEllIjif lllij- trrHjll.. 

The rldmneyg are made of solid blocks The construction of the front entrance 
of w i khI urni the brii'k/- carved with a is shown .in Fig. il The arch is shaped 
chisel or sharp knife, with tlie coping sim( the roof boards are 


Jrt KHCJf 


ii. -il .in. I l :.r i . 1 1 ■ v. M | In nn 1 
Kl^lii ; A tIutt hi! Ilu 1 IhiUmj n* 
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ing lathe is the thing tu> Uie, Those who 
become thoroughly interested in toy 
making wall want to have n IjiLtit sooner 
or later., but in the beginning it is usually 
possible to devise 2. substitute t™l proc- 
ess or change l III* design of 1)10 toy so 
til at turning is not requited. 

In cuLting out practically nil of the 
tyj s illustrated in Fig?. 31 to 26 , m ordi- 
narv coping saw i^ sufficient, Those sans 
may he purchased at hardware stores 
Toy making ia not difficult. It may and are among the moat inexpensive of 

he done quite as well by women and loots. A supply of extra coping saw 

gil ls m by men nod boys, In fact, very blades should be obtained ; they, too* are 
few of I hose who have never attempted cheap, so that the breaking of Ui«n a 

t he work tWite how simple H, ig te whjeh Sg ^und tp ,, appeil now flElfl then, 

is a small matter. 

Till: i-ii!Tii : metiiod of 'ismjt u iupmg 
H ::!: ' LV,, ' yy ' tlLvi^: roftr-l in Fig. 24. Boards us 
1 1 1 -a v v i : ■■ 1 in. in l .iiicktif.ss. if 01 white 
ffigHj j pine, basswood ur any so ft. wood. may 

■H be sawed quite easily in this way. 

*■1 I" I’ll?' -ti me •diov.'ji a number td 

tflttfl animal ; u rails i I mt we red raw ri eq hm: ini I y 
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The porcelain fixture? for the bath- 
room and kitchen may be shaped or 
carved freon solid wood to resemble ft? 
closely a? ]nos?=ible the real pieces. These 
models are covered with a heavy layer 
of gesso made of glue and whiting and 
painted with while enamel to give them 
the resemblance of porcelain. 

BlKPii AN-I} A^JJIALS 


He. EH — IIuht (In* fljilrn arc, liual! ilu- h. M 

Lh funUdtlL'Ll vrlllj II III I II tl® |l P\ ! tlui'k, e-jbk‘, chiilf, 
■ L 1 I L Li! ffu r. 

made to match the main roof. The col- 
umns may be turned on a lathe or made 
square, or a small bracket may be used 
to support the sides of the rmif. 

The steps in front and at the side are 
merely three M.- in. sections fastened to- 
gether and carved like tire chimney?, The 
sunburst design over the dour may be 
carved with a knife or carving chisel. 

Making up the window- fohIi is more 
tedious than difficult. A good sharp knife 
will be the greatest asset. The met I oil i? 
shown In Fig 16. Tough and quite hem-y 
cardboard sliould be used. VI hen the 
sash are cut, they are glued to a piece 
of gljLiTK or celluloid of the same width 
and length. Eaeli sash should be made 
to tit- its particular opening. The con- 
struction of the door also is shown in 
Fig. 16. 

Brno 11 green shutter. 1 ; servo to brighten 
the appears r.rrr of the house and rnny be 
made candy A piece of very thin wood 
with a simple design grooved in the out- 
side face is all iTirl Ls needed for each 
shutter. These pieces are nailed to the 
side of the windows, 

Smalt window- boxes— blocks with 
holes for [lie (lowers — may be used 
under the windows. Pieces of sponges, 
colored like plant? and shrubs and glued 
oh top of tiie boxes, ate quite effective. 

Careful painting adds greatly to the 
attractive ness oT the house; it is one of 
the most, important, items. The colors 
suggested i see Fig. 17) ure green for roof 
and shutters, white for the body find 
doors and window sash, and red for the 
steps and chimneys. It S’? well to give 1 he 
house two or three coals of paint or 
brushing lacquer. 

The inside woodwork (Fig. IS) should 
he painted white along with t tee doors. 
The floors may be stained or finished 
with dear varnish. Paper or tint the 
walls. 

Furniture, hat Is and kitchen fixtures 
may be obtained ready made at. the toy 
shops, where some substantial mid well 
formed models arc to be found. These 
should be of the proper size to mnteh 
the bouse. It is more satisfactory, how- 
ever, to make the pieces in the borne 
shop. 


E'ji. it -Saline- ItijH tram ihr chttrrtlnn Uf 1'. 
t’Jurde Kwelai'i, whu i<=i niH'i-tnllm in limit ihUpu 
ii mt inua( rncLjou. 

construct attractive loys— toys that will 
give kern and lasting delight to the 
cl i i Id re n vho receive them 

About the only equipment necessary 
for making many litiie toys are a coping 
I fret ur bracket) Saw. a jackknife, a 
hummer, and u rule. % VTi i ie oilier tools 
are sometimes needed and are always 
useful, they are nor essential. Do not, 
therefore , lei line lack 1 1 f tools Or a bene it 
prevent you from beginning. 

Once you have fallen under the fasci- 
nation of the work and discovered what 
fun there is in making toys, you wilt 
delight in adding new tools to your kit, 
and in a, short time you will have a home 
workshop equipped for much more am- 
bitious undertakings. 

The subject of loots cannot be dis- 
missed without mentioning a lathe. In- 
deed, for many of rhe spindle toys so 
much in wgue these days, a wood lum- 


Pm. ».— ■ "CBlf” ith* juiaij (Hf Hifd to drsc-mw- 
*i>ftw of tfr-H bril||ifil g nil rb umilsf imt* 

for wooden toy a- These may be enlarged 
and Uted as patterns for toys of many 
types and sizes. 

Decide first to what size you wish to 
enlarge [he toy. Draw- on fi piece of stiff 
paper or thin cardboard the same num- 
ber of square? a? appear over the out- 
line you intend to copy, but make the 
squares ptppOrt Eplialely larger. In each 

square draw whatever appetite on the 
corresponding but much smaller square 
in Fig. 26, so that you will obtain an 
exact enlargement of the original draw- 
ing. The elephant, for instance, is? in. 
long over ail and 5i£ in, high; the peli- 
can is 7 in. long and 5 Vi in. high; the 
puppy dog is i */2 by 5 in., and the others 
arc of corresponding proportions. There 

is enough variety to keep you busy for 
weeks. 

From the full size drawings you can 
transfer whatever designs you wish an 
the wood by means of typewriter carbon 
paper. Another met hud, which is quicker 
if you intend to make a quantity of tho 
toys or have the children help with the 
work, is to paste the various designs on 
bristol board or tough, thin cardboard 
and then cut them out go that they can 
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'ly ALL KJUfi LEGCtD AM HALS 
MAY flt OP A 51HSLE PI ECE AS AT A. OR 
OP THREE PIECES AS AT b 


V- NOTCH 


USE COPIH:J SAW 
1HTH TEETH F01MTSW& 
tXrWhWARD 


ALL DIGITS ART 
STirr MADE Op 

One Piece as c 



HOLE 


foot oritnr aim i mal 


WOOD DISK 

— lztorial 


OARDdoarC? p UrTPf( 
Jifl ra BASE 


WIRE 


WIDTH EQUAL! 
MALFDF H£IQH 



_ SECTION HlDM 
m_.JMALL POWCL 

„ SPOOL jpv | 

& JND fm 

hn poor /J_ 

jnwrfiE.fi flCIC 


RAIN WHEEL 


TYPE'S ‘OP TLCPtl EP W«EE if H UB 



Wl RE AXlL 


WASHERS ■ 

" UAStOft 
AKUE 


£ V" AXLE 
COTTEK PIN 


Rifl., « “Lrli i ftnf- ml iluve-fllm tapi uJ’ilHBl Ifpn or Mm; Jirw i« cut iM 
form* with « eopSfif u«r. Rljihi : WWf renMwri'Mi a t u Klflnft; vorlLfUj, ijuOt- 

fiflui, nod oi+rfciidn of dtjj.il h^, 


b« used as templates to trace around. 

Attention is called to the character at 
moat of thcat! forma, with, their simple 
lines and large feet. If these forms 
had not been changed in this way the 
smaller part« would s p I i t when cut from 
wood. Tails in most ca^ir* should be re- 
moved entirely when sawing end leather 
or twine substituted. 

It will be noticed also that all of the il- 
lustrations of binds in Fig, 26 show only 
one leg; and of the amnia la, only the 
cow has all four legs, This ehnplificft- 
t Lon., if the toys ore etc! from one piece 
of wood, makes the work easier and the 
«*utl more satisfactory from the stand- 
point of durability. 

You are not limited to these designs. 
Many pictures of animals may b? found 
in books, m agamies and newspapers, and 
these may he made adaptable to wooden 
toys if simplified in the light of the de- 
signs shown. 

If a toy is to be cut from plain 
boards, the Brain of the wood must 
he considered and made to run in the 
direction best serving to strengthen the 
weaker parts.. The different drawings in 
Fig, 20 have arrows to indicate the di- 
rection in which the grain of the wood 
should run. If three-ply wood is used 
the grain usually can be ignored, 

What thickness of wood to select de- 
pends upon the ssse of the toy, the form 
of. construction, and, to a Joeset degree, 
upon the kind of wood. Three-ply parts 
can be thinner than those of solid wood, 


and Y\ a 0[L % in, thick if in three parts. 
The cow, eat and donkey should he 
in. tliick if single and -y tn in. if in three 
pieces. Tins birds and fowl may all be 
] /i in. thick. 

The duck can be made into an espe- 
cially attractive toy if cut irom in, 
thick stork with the head separate 
and loosely doweled in place so that it 
will turn. The puppy looks best if % in. 
thick. 

After the toy has been cut to shape and 
smoothed with a bit of aandpapr-r, the 
kind and style of base should be care- 
fully considered, because the base him 
much to do with the general attrac- 
tiveness of the finished antic If. Each in- 


HHODM stick A 




LARGE SPOOL WHEELS 



>MALL SFOOi FUR RUDt 

w D WHEEL CUTTER. 

*4Cj5 EASY TO f A 

■wiAkeX. I H 


DRAWING WMEFVS 
WITHOUT A COM PA J JT 


GROUND 

SWRE 


rUHfMIp RDDJ T(|R 1M*,LL 

el*- nt'-ov to oe c*t 


dividual toy teems to call for a special 
type of base and the form should be 
studied with this. in, mind. Some toys 
look best on a round base, others need 
a square base. 

If wheels are to be used on the base, 
the size of the wheels should be eon- 
gidertd in relation to the width of the 
base, Aa a general rule, the width of 
the base should equal about one half 
the height of the toy. 

In Fig. 24 are shown ft cumber of 
bases, A and B are removable, In the 
ease of amaller animals for a Noah's Ark 
and other collective groups, a small 
cardboard disk glued to the foot Is suffi- 
cient. 

Wooden animals may be made up in 
a dngle piece, or in three sections nailed 
together, as in Fig, 24, For bird a and 
fowls cither a base is used or wheels 
witli a counterbalance (Fig. 25), 

Small wheels may he made from a 
broomstick or curtain rod as suggested in 
Fig. 25. A stop block placed In the miter 
bo* help to keep the thickness uniform. 
Two sly lea of small turned wheels art 
shown. 

In finding the center and drilling the 
holes in all of the wheels, care must, be 
observed, or they will be one-pided, A 
jig with a fixed center con be devised 
Lo aid in drilling these centers. 

For drawing the larger wheels use a 
compass or pair of dividers or iIle meth- 
od shown in Fig, 25, 
if a washer cutter, such as used by 
steam fitters for cutting B«skcts r is to 
he had, a veiy good set of wheels may 
be cut out, provided the wood does not 
exceed *4 ifl. in thickness. A satisfactory 
wheel or washer cutter may indeed be 
improvised rs shown in Fig, 25, The 
shank is made from an old auger hit. 

The larger wheels may be varied in 
appearance by ijHuh different bubs with 
a plain wheel, as shown in Fig, 24, Tin 
routine washers nseif fur hubs give ucat- 



TUOE -ID CENTER TOY 



— r hEkVY FULSMitR COED THROUGH CENTER 


An elephant made the size ghown 
should be in- thick tf a single piera. 


^ ■h - "'. ' ■ l '^ 1 ftnMwmtlflii (uiij nth n.n imd for ; jh«L 1 ]£hI* (>t Eli Filing whrv£n ; 

■ wh.c*i ftiiitr. “JfBt; Toj* Tidtfhcre] hr *i *i»nyn t« nuilB BDrtsfci ; toy* 

triru ;i>Li,;t.:] MdSvtf, 
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’HfiE OtfTHriE'J 
MAYBE EWlAsefO 
TO UESLfttb 
SIZE llT-LWIhHS OUT 
UAJ^SER S*pu&Rt$ 


PlO-, a?i- — fhirJLitr-H of frird And hnlTitl | 
□3 nimpt-i to Polarfitiij Hides. 


looking wheels. Again, sc it r nil hale.-:. sn y 
luc bored through wooden wheels, ns in- 
dicated, to lighten them. In Pig. 24 is 
also a painted design that looks well on 



na. 27 — A I'Jn’Ji jn.nl giEhjflrniiiid. At Ibr- rljiJit It Ibn n I ri- In ■ ip-. a tnrper Vlr^r iif irlilrii 

Ln fIiu-u.il In Ilk- 1 H. Tli* t'PfleMnMrt, *wlhp;, u ml IN |U,r fivry,ciY» mtil I Ui- hat 

miik nt Ihu i?n '‘■ill pne'lil* liijrjrH tif Jir.iL1lir-.iJ DUEdMsf n.nitmL'jiitiiC fi'T Hi* ,,-Ji iJilsvti- 


cirrus wjitions, carts jliiiI the like Sortie 
example of turned wheels ot various lU- 
signs arc shown in the same group of 
drawings. 

Spindles or bea rings for the wheels 
may be of several different types, jis 
shown in the lower hit-hand corner of 
Fig. 24 - 

Among Elio newer wooden toys on (ho 
market arc to he found some precious 
and attractive tittle wheel toys tlior nrc 
weighted eh> they always remain in an 
upright position. Figure 25 suggests how 
several uf these little novelties are made. 
Bend* wornciimes may he user] as spacers 
instead of lubes. 

Some of the ivimincclsanif’ftl omnmt 
toys in the toy shops have one end 
hinged j=o Lb ut the other ran be moved 
1 1 31 and down by an cree n trie in one of 
the axle?. The principle of the eccentric 
ls indicated in Fig. 24. 

The jointed toy nmdr in several sec- 
tions and arranged to wiggle when it i- 
drawn along ts always interesting to 

the children and quite simple in im ri- 
al ruction, a* shown in Fig. 25- 

The main points in successful toy 


making are simple hjiea, .solid coji si ruc- 
tion, and clear., bright colors. 

for me most or the smaller toys the 
gloss paints, carriage or auto unmncls 
and colored leirquers have been found 
most satisfactory. For simple work the 
three primary colors, bright red, clear, 
brilliant blue, and yellow, with ttie nri- 
dilion of id ark anti white, tfffi all that 
arc needed- They may be combined to 
form nil the others, The work should 
he given a priming coot, first, and, when 
this is dry, the colors applied in the 
order of the tightest first. As a rule it 
it best to lei each color dry hetrin.' ap- 
plying the others. Fyes and smiil! lines 
may be added with (he point of a nail 
Or is toothpick or u small pencil Ijrash. 

A BACH VAlth FI .A Yli KOI. 7 Nil 

Any buy or girl would tike to come 
and pluy eii rlic ymd illustrated in Mr.. 
27. There i* rinl mp dillimh in building 
one like itt indeed , any tether or brother 
can build these inyr and apparatus at 
small cost, with Little work on Ljh part. 


TOYS AND TOY MAKING 

Cassell's Home Encyclopedia 
EngEami, 1920 

Children Ilnd expression in toys from CAilIent 
infancy. A mule or u coral with lijihling be Ha 
inspires them with the dcsiro to repeat ihe 
pleasant sound * A brilliantly coloured ball 
■excites their admiration. They pasa through a 
stage of surprise at a, jack -In -a -box or clockwork 
animal to curiosity, which, though perhaps 
indulged in at tho expense of the particular toy, 
is tho beginning of hnnwlodgo and invention, 
JmflgLiLJLi Etm 3 j 5 fltimnLftt&d by the games of make- 
believe, From a Xouh ? a iL-rk or dolTa bouse to the 
wonder of ihinga made by bond with carpentering 
eels and plasticine to a meccano set. 

The playing of guinea of ski ill with bfird-Bnd- 
,fn.Ht rules develops a child t h character by the 
discipline of competition within limits, but into 


Jua play witEi toys he weaves thy fancies which cm 
tho outcome of bis individuality, 

Fftt this reason it is a mistake to Interfere too 
much with his choice mnong his toys, i laving 
had tho winding-up of a new tumbling clown 
explained to him,, ho may bo delighted with its 
novelty for a while, hnt when that has worn off 
ho bos no further uhej for il , am! turns to play lor 
hours with a grocer's shop, weighing out. commo- 
dities from bottles and lius ora miniature smiles, 
or doing up liny parcels anil falling in gladly with 
il suggestion that his horse and cart should ho a 
delivery van. Tho great tiling Is that ho should 
learn concentration by being absorbed in what 
ho ia doing at ihes time Boredom lies in going 
from one toy to another in desultory fashion. 

Toys should bo pul. away when play time is 
over, anil a child should have a special shelf if 
it cupboard or locker of his own is not possible* 
If if can be avoided, it ia u mistake ruthlessly to 
Sweep nwsy his unfinished creation of bricks or 
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the setting of a farmyard drama, hut a warning 
can be given that time is nearly up* ainl flomo- 
times a little asm i stance will help towards the 
satisfactory completion of an edifice or ppieodu, 
The care omd repair of toys should bo taught to 
children from an early a go* 

Some children delight in miniature things. 
They like to collect fomihr-F; of tiny do! 1,9, furniture* 
and animate. A few low shelves where they can 
sot out thoao things and tea vo them undisturbed 
till the next playtime is a happy arrangement, 
especially if provided with a curtain on rod and 
rings, Other children like to impersonate the 
characters in their games. A toy outfit of a bus 
Conductor may give more pleasure than a 
mechanical model of a motor bus, even though a 
sofa with a low dolls on it represents tins vehicle 
to ho driven. 

Outdoor toys arc nearly always fascinating. 
Hoops, skipping-ropes, scooters, battledore and 
shuttlecock, sailing boats, balls and dolls' 
perambulators all have I heir nt fractions, but 
probably none give more joy than the wooden 
spade, the shrimping not, and the tin pail at tho 
Beaeido. Tho garden becomes an absorbing toy. 
Such gifts sa a practical toy gardening sot end a 
wheelbarrow, and a small piece of tho garden, 
usually have a great appeal. 

When choosing a toy as a present, especially 
for a small child, occasionally people make the 
Tfuntekp of giving fiCmirt hi rtg which amuses th^rn , 


mich as a mascot or novelty of the moment* which 
has no meaning to Lbo little recipient., instead of 
Fomo sirnplo toy which would really please. 
Should, tho present bo intended to impress tho 
parents of the child rather than tho child himself, 
it in better to let it take utirni? other form, 

Mechanical Toys. Constructional toys in the 
form of collections of parts afford much enter- 
tainment to children of tho ago to understand 
them. It ifl a wMido of money to give such sots 
to a younger child, who will by better pleaded 
with a robust clockwork toy. 

Tito constructional pet depends 
for much of its entertainment 
and educational value upon 
the appeal it makes to the 
imagination and ingenuity of 
the owner, who can combine 
end r« ’Combine the parts 
in. a variety of ways. The 
parents can initiate tho work, 

Oiid assist, but the youngster 
should bo left to solve hie own 
problems as far na possible. 

The common tinplate track’ 
na supplied with train sets is 
usually neither strong nor 
durable, and it is well worth 
while to purchase a good set 
of rails from one of the reliable 
firms which specialize in these 




THE SURVIVOR Vol . 3 

goods, 

A word of advice may bo 
given here about, electric sols. 

An accumulator is the best 
means of Bupplyiti^ tho current (o the conductor 
raita, It can bo placed on a shelf exit of harm's 
way, t 3 j c- loads being taken down to floor level onrl 
ending En fi plug fastened tolbentirting. The toads 
should tm secured to the waII in s or no vmy p and also 
to the elicit’, sin that tho battery cannot be die- 
lodged by a pull on tho wires, Ana l tier method 
La to msko a simple wooden box to hold the 
accumulator, the lid being secured by a small 
lock, and tho box being arrowed lu tlsC floor ill R 
corner of tho roam. In this case also the leads 
can bo taken to a plug on floor or skirting* 
Train sets can be obtained for connecting to tho 
electric light meins* but these arc not suitable 
for children without super vision. 

There is a tliird method oi running an, electric 
train, llj which a small battery carried in the 
engine or tender supplies the current. Tho 
battery has to bu replaced by a HCW one at 
frequent, intervals, of course, blit this Is a simple 
method, and no conductor mils ere needed on 
the track, Tho above remarks apply to the 
smaller or toy train sets. 

Mending: Toys, Thu cheaper clockwork to vs 
do not usually admit of repair, and even in tlio 
case oF the better made onus the gears and spring 
wear out or loan resilience, as the case may be, 
after a period of strenuous service. 

Glue iH tlus proper adhesive for wooden toys, 
but in addition it is often advisable to drill a hnfe 
and insert a wood screw across tho phot of a 



Toy. T ig. 1. Fluffy rabbit- which is very realistic when 
made la white fur cloth 
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fractured part. In fitting screws the pro] imi nary 
drilling foe thn screw should not bo forgotten, 
as toys arc generally made of tho cheapest kind 
of wood. 

The toy maker frequently drives n big nail 
or screw into tho end ot a wooden rail and mokes 
the nail tho axl« of a wheel support' 
mg the whole weight of the toy. 
Such fixings in end grains ore never 
satisfactory. A cure may bo affected 
by Crossing the screw with a wooden 
plug, or by fitting an all-metal axlo 
euch aa is used In a perambulator. 
Wooden wheals should bo supplied 
with Rxte bearings of f bushed with) 
short pieces of brass tube. 

Soft Toys, Iijfltruslion* arc given in the article 
on Dolts for making a rag doll,, and other soft 
toys are dealt with in tho article on Knitted Toys, 
Plush or fur cloth covered toys are easily made by 
thu home worker. 

An odd length uf white fur cloth can bo utilized 
for the rabbit shown in Fig* J. Tho mam part 
oi the body and the head arc cut in one, but tho 
undcrpaTt and the oars arc added separately. A 
quarter of a yard of doth, 48 in, wido T is needed* 
together with a little piink flannelette for lining 
tho cars. 

When cutting out, use the doth folded with 
the selvedges together, ond arrange tho patterns 
out to the shape shown in Fig. in the positions 
there seen. First jtiin the Jong, straight scam 
of the base or imderpait ; then take U, still 
folded, no that tho seam runs along the top, but 
with tho wrong side inside, and slip is. between 
the two lay era of the main body. The latter 
should tie so put together that the right sides face. 

Stitch the edges of oach layer of the base to the 
edges of each layer of tho main part, matching 
tho sets of two notches* and also drawing the 
curved back part of the base down to tiLQ lower 

judge of tho main part, Xcxl stitch 
the two main parts of the body together 
above the inserted base portions, com- 
mencing at thq front just below tho 
head* and working around this and 
along the top of the body to the back of 
tho inserted base. 

Leave a small opening 
in one part of this seam, 
however, so that the stuff- 
ing: may be put- In. Turn 
the shape inside out, stuff 
it tightly with kapok, and 
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Fifr. £, Diagram) for making the fluffy rMjtalf , allowing tbs shape) lor 
ear, h&4r end body, and how to join up tie caver be (ere atufhnc —> 
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then sew up the opening. 
Lino aoch e&r with the 
flaimojutto ; then make a 
pleat Ln the straight ed cm 
and sew it to the head. 
Add two boot buttons for 
the oyes. 

Pat toms tor other toys 
of this, description can 
be obtained from “ Best 
Way," 291 a* Oxford 
fi troet. London , W, 1 * Tho 
latest ” Best Way ” book 
on 3Iomei-.mode Toys 
should bo obtained at a 
newsagent's, as now pat* 
toms are frequently in* 
vented and described, 




Wooden Toys* Toys can be made by the home 
craftsman -front wood with a few simple tools. 
To begin with balancing toys, them is considGrablo 
scope for inventiveness with either tho fixed or 
flexible balance, A good example of this kind 
of toy is shown in Fig. 3, in tbs form of the 
balancing horse* The outline of the honee., or any 
other animal, is marked out on a piece of thin 
wood about | in. thick and cut out with n fretsaw. 
Any close-grained hardwood is suitable for the 
work, but with plywood there ie little risk of 
breakage. The pendulum or balance should be- 
ef lead, which is cast, in a plaster of Faria mould 
or in a well-greased tin ILtf. The wire lk placed 
in the mould before the lead is poured in, and the 
other end of t-bo wire is pressed into a prepared 
hole in the body or other suitable position on the 
animal, The stand is made from short lengths 
of dowel fitted in a wooden be so ; the uprights 
can Lo square in section provided sufficient apace 
is allowed for the balance wire to- move freely. 
It is not essential that- the stand should be made, 
as the toy will act equally wo El on the edge of a 
table or ahcEf If the balancing wire is long enough. 
Another form of balancing toy is shown at Fig. 
4, string being substituted for thn wire to hold the 
weight, and trie various ports of the body binged 
together. It is advisable to use a closo -grained 
wood or 3-ply, the thickness of each piece being 
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A- in. The various parts arc shown in Fig, 5, 
and are cut out with a f retail w ; the two pieces far 
the body should bo posted together temporarily 
with a piece of paper between and town to shape . 
as this ensures their being alike* All edges and 
surfaces should l>o glass -papered. 

.The small pieces are gfued to one of the body 
pieces in the positions indicated by tho dotted 
lines. Small nails are driven into the onda of tho 




head and tail pieces 
which should be fur- 
ther nibbed with glass 
paper to malm them 
a littJa thinner than 
the small pieces at- 
tached to one of the 
body pieces. H e-lea 
aro bomd or drilled 
through the body and 
the head and tail for 
tbs binge screws, and 
elightly enlarged in 
the two latter pxoees 
to allow free move- 
ment. The balance 
weight can bo of flat shape, but with a groove or a 
hulo through it to enable the Hiring to bp fastened* 
A round ball can bo cast in the- same way, and 
looks neater than the flat weight* 

Each length of string tdiould be about- 3 in., but 
the longer it is the better, as the toy will worl; far 
a longer period. It is necessary to support the 
stand cither by a weight at the Lack or a email G 
cramp. The toy can be- made moru realistic by 
fitting it on a platform and making aemal I Food 
trough under the bead* A development of this 
tffnd or toy i3 made by arranging twn parrots 
on a strip of wood and connecting (ho Hirings 
to a pendulum, or 
cutting the 
shape of two 
men holding a 


rif-T 
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hammer apiece and with those alternately striking 
an anvil, which is arranged between them. 

The polo cart in Fig, 6 is composed of two 
sides nailed to end pieces and to a base. Cast-iron 
wheels are screwed to axle blocks, and the 
handle, which is fitted to a projection in front, is 
so arranged that it will not fall down further than 
an angle of 3fl b in front. The two sides are 16 in. 
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by 6J in. by | in,., the? puds 9 in, by 1 in, by £ in.* 
nod tho bottom 2D in* by 10^ in. by £ in., planed 
up and finished smooth, preferably from a 
hardwood such, far example , aa birch or elrn. 

The sides of the cart should be aeouroly nailed 
or sercwed to the ends and the bottom attached 
in the same way. The axle blacks arc 12 in, by 
2j in. by f in, and most be of hardwood. One 
side is quite straight, and the other shaped to 1 
■n, deep at the ends from a Hue drawn 3 in. each 
aide of the centre, and the ends cut off with a 
chisel to an octagonal form, 

One of the ax to blocks is screwed to the bottom 
board 1J in* from the ond e the oilier, os in Fig. 7, 
is slotted to take the dovetailed end of the pro- 
jection to carry the handle. Plane, up a length of 
hardwood to 11 in. by 4| in. by j in, T reduce the 
end to 2i in. wide, and cut a 2| in. tong by $ in, 
plot at the small end undercutting it l in. The 
dovetail to fit in the slot in lha axle block should 
be sawn out and the piece glued to thu block. A 
thin washer is cut from a piece nf tinned sheet* 
mid the axle block is screwed from the centre of 
the bottom and 5 in. from the end, with an ordin- 
ary washer under the screw heat) and the thin 
washer between fbo block and the bottom. 

Tha pole or handle lh planed to Tl In. by in. 
by J in., one end is sawn off to an angle of 30 s * 
and the other rounded and fitted with a 3$ in* 
length of £ fa, dowel. The handle is fitted to llio 

e letted projection with a stout wire nail or a 
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rivet. The wheels should be 3 in. diameter, and 
preferably of cast iron, ’U'heotg mode of soma 
close -grained wood may be used instead, or metal 
wheels fitted with rubber tires. The wheels 
should be attached to the nxla by means of stout 
round-headed scrcwa, washcra being provided in 
the ease Of wheels fashioned in wood. The latter 
uhould also be bualmd with a piece of bras-a tube. 

In making a £usli horga of medium size, tha 
body is cut to 10 in. from a round of 4 in. diameter* 
and flattened at the bottom f the legs am 10 in, 
by l in. diameter, tapering to | in, at each end. 
The head is shaped from a piece of 6} in, by ■t J 
in, by £ in., and let in to a depth of j in. Thu 
base is 12 in. by 4 in, by £ in,, with 1 in, squara 
laiigtlis undi>msath to screw the wheels to* 
the latter being 2 1 in, diameter and | in. thick* 
The bundle in formed with two 18 
in, by 1 in. by J in. lengths, with a 
4 in, length of in. diameter round 
between* these pieces being joined 
t oge ther with !■$ in, wire n ai \a , Th o 
S3 del loand harness arc uaua] [y formed 
w ith imitation morocco paper Tha 
mane and tail can bo made from a 
piece of an old skin rug. By fitting 
o. projecting block to too front axis 
a polo can be fitted, ah for tho polo 
cart* that will enable the horse to 
bo pulled instead of pushed* 


TOLL "DANCES to RADIO emJSIC 



From Modern Mechamx 1934 

OUH.S of pleasure are Eji store tor those 
who build this comiml (Lmtiny darky. 
He will j|u for hours in vtcp with the radio 
nmuiCf ubifCPiiK Ji is. urins out wide for (lie 
pettier rhythms. 

The onlpul of A rudio set is not xrcHl 
ourtufji! to opcrAtc this dancing figure. Raid 
W u relay and local source of power, such 
US two dry ceE3s, are needed- A small sensi- 
live relay OJixity made from scrap purls is 
connected in series with the radio speaker. 
This relay in turn operates the slronger 
electro -magnet which drives, the figure. 

The sen s.i.1 ivc relay is similar to thal used 
for ‘"Pluck Samho" in I he March Essne, ex- 
cept I hat silver con luc t points, are lidded. 
Ihc iron pi<-ce is placed on, the in Hide of 
the arm mure, and a paper washer is glued 
lo the end of I he iron core Ho prevent stick- 
ing. The snmli silver con Earl is soldered on 
ihc armature. The Adjustable contact Es irc- 
sulalert from Ihc iron iuhrucE frame by 
d rifling a sing I E hole in ihc frame* plugging 


il with u smelt piece of fiber. And drilling 
and tapping Ihc fiber. 

The armature frame is mounted on a 
swivel jininl, anti is rolalcd ID adjust the 
cenler t>f gravity of Ihe armature, thereby 
e ban Ring Ike semitjvily. 

The vEectro-ruegnel driving the dan dug 
flRiirc mil y be made front an old duorfidl 
maffnel coil by chan fling the armature, A 
strip of spring brass or a piece of an old 
clock spring, wilh a smnl] puCceof iron spi- 
dered to one end, mounted so the iron 
comes di redly over Ihe top of the maflnel 
core. A metal brack cl is mounled over Lbr 
armature to serve as a guide for the driving 
wire- A hole a hit larger than the wire used 
is drilled in this hracttel directly over Ehc 
center of Ihc urmnlure. 

Thc drlvirtK magnet Is mounted in 3 Is 
cabin ci, and a hnJe drilled (hrouph the lop 


Above Ihe iron piece. The wire carrying the 
light ea fil hoard darky passes through Ihe 
holes in wood and bracket to rest loosely 
nn the Aims tu re. 

A Window Display 

Popular Mechanics, 1913 

A navel And attractive aeroplane 
window display cats be easily made in 
the following manner: Each aero- 

plane is cut from folded paper, as 
shown in tht sketch, and the wings 
bent out on the dotted lines. The 
folded part hi the center ia pasted to- 
gether. Each aeroplane is fastened 
with a small thread from Hie point A 
as shown. A figure of an airman can 
he pasted to each aeroplane. One or 
more of the aeroplanes can be fastened 
ill the blast of an electric fan and 
kept in flight the same as a kite. The 
fan can he concealed to make the dis- 
play more real. When making the 
display, have the background of such 



a color as to toneeal the smalt threads 
h aiding the aeroplanes. 
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DOLLS AND THEIR HOMES 

With Details for Making a Doll's House 

CaSstU s Hama Encyclopedia 
England, 1920 

%% iiilo freakish dolls, sophisticated dolls in leg and foot nns cut, in a separata piece, also tlio 

fancy dreia and purposeful do] la, whose wired firm (A, C, and B). For making the body-case, 

crinolines conceal a telephone or a Louie, mo & hot] and, glared linen, or wash-lea tber is wint- 

mflitcr of phasing fashion for fbe grown-up, the able, When the pattern is cut out place back and 

real toy doll retaina a permanent position aa a front together, right side inside, and stitch all 

nursery favourite, Tt may be of rubber or wood, round, leaving £ in, turnings. Leave tlio nock 

or soft and cuddly of the knitted wool or plush- open for stuffing. 

covered variety : if may bo made completely of There nre many different materials besides 
wasc, china or composition, or iiavo its face, anna kapok that are editable for stuffing dulls. Brown 
and kgs ui uno of these fabrjea and the rest of its rugging wool, provided it is clean, is a cheap atid 

body of linen stuffed with hoteehai r other soft filling. Flock ia nnoLluir material which can 

material ; it may possess an automatic equipment bo used. Sawdust and bran give a, good shape to 

for walking mid speaking, a wig of real hair and thy doll when filled. Before using, care must bo 

idmosf doecptl'io eyL'bruwa, oycIpHhes end teeth, taken that the filling is dry: this especially 

or it may be merely a &ixponn5' doll with no merit applies to bran, which, if packed damp, soon goes 

but the one common to any of tho others, its mouldy and smells unpleasant. Fine wood wool 

capability of becoming tho intimate friend of ila is ranch employed for sttifiinsr dolls, and ia suit- 

possessor. 

TAhon grown beyond 
tlio stagy of her first 
cuddly toys, a little girl jf 
is normally attracted by U 
ti doll dressed more or 'Ft 
less as herself ; small boys 

S uite often like dolls a/ 
ressed ns soldiers, sailors, ; 
or Red Indians. It is I 
certain that, many girls *\ — r"— 

who love their do! la do j-. 
not want to bother about [d 
dressing or undressing [.-A ti 

them, but young children ji’il l 
of both sexes will fre- 
qucntly be interested for 
hours playing with a doll’s ; 

house and jts furniture, 

Easily Made Dolls. 

Printed covers for rag 
dolls, .ready to be cutout, 
made up and stuffed, Dolt. &E 
can bo bought at many var-tona 
toy stores, Having laid 
ouch r. cover flat on the table., i 
scissors cut round tho outline, tea v in 
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mow often merely reproductions ojl a small scale 

l-i thesCi made for girls, babies, and, to n le^Mr 
extent, boys. Their making is therefore only an 
adaptation of the ordinary principles of dress- 
making, knitting, etc. Usually tho more nearly 
the doll's clotbee resemble those of its owner the 
greater pleasure will it give ; tmd the greater 
interesting occupation it will supply. 

ftoeka can bo made on 13 no needles, just a 
Straight utrlp decreasing a little towards iho end ; 
when sown together at the back, and put led on to 
the doll's leg, they will shape themselves. Shoes 
may be made from old gloves and fastened on 
witt a button and loop, A vast tan bo It nit ted or 
Crocheted* A straight pitco of knitting with 
stitches cast off hi tho centre for the neck and 
ahotildors and picked up again to complftle (he back 
is all that is necessary , A crocheted border for tho 
neck will allow of a ribbon or airing to pull it up. 

Patterns of dolls 1, clothes, together witli. dc lolled 
instructions for cutting out, etc,, are sometimea 
issued with fashion periodicals, while various 
books and papers dealing almost exclusively with 
clothing for dolls and everything pertaining to 
the toy are obtainable. 

Dolls for Christmas-trees, party favours, etc., 
can bo dressed in ciopo paper. This cati^ bo 
bought from most toy stores in rolls of various 
sizes and In a wide range of colours, A .com- 
bination of different shades is often successful- 

Because of its frfigito nature, crepe papPf 
should bo sewn with care and ft fine needle used* 
This precaution applies particularly to gathers 
whero the thread has to be drawn tip very gently. 

Renovations and Repairs. Titers are certain 
dolls' hospitals in London and tho province* to 

which a damaged doll can Lo seiit for repair, 
blow wica can be supplied quite inexpensively, 
now limbs, new eyes, anti new heads. The body 
of a largo, weli-mado doll will alnnd tiro or even 
three decapital ions, and bo worth ro -heading al 
intervals. It is quite possible to repair a broken 
doll at homo provided tlto face is not cracked end 
ruined, Very often tho back of the bend ged* 
crushed in. The beat remedy Ea to elufi the Lead 
with paper or cotton wool and glue over l he whoU 
aperture a fairly large wig. The jointed limbs of 
dolls can often bo fixed in again. In the cabo of 
a hair, wool or sawdust stuffed doll, the detached 
limb cun bo sewn, on oca in securely. 

If the body is of celluloid or composition tb* 
limb can bo securely tied on with strong thread 
or very fine elastic. The latter is knotted through 
one limb, threaded through a cOftreC darner, end 

then drawn through the doll's body, and the limb 
on tho other aide attached, If the outer covering 
of the hair or wool or sawdust stuffed body 
becomes torn, s neat patch sewn over tho hole 
prevents the doli from 11 bleeding la death." In 
the case of ft cracked lace, the only remedy is to 
melt a tittle wait from a candle and pour it into 
tho craek t smoothing it first before it sols. 

The Doll’a Bouse- An inexpensive, quickly 
made, strong Bind attractive doll's house is 
shown at Fig, l. Oddments and 3 -ply board 
are almost wholly employed in tho construction 
of those houses, the whole nailed! together, and 
the walla and rool covered with ctulTa-hoitso 
paper. The front is constructed ns two large 
doors which open over the ends utid disclose the 


whole interior with four rosmy compartment a. 
On the grounu floor ia a kitchen s(. lEie left, and 
nt tho right a lounge living roam. The first Hoot 
may bo used for two bedrooms [ or the right-hand 
hal? may have ft par til ion across, making space 
for ft bathroom. In ibo lower lounge (here is 
room for a neat sLaircEmo, Tim roof is so built 
that it may bo lifted oft elevations and plans 
shawm are drawn to scale. The elevations and 
plan at Figs. 2, 3, end 4 wilt giro eiaca and quan- 
tity gf limlxir. Fig, -0 shows how tho skeleton 
framework is built. There are four corner posts 
(A), for which lengths of about 2 ft, by $ in, 
square will 3 jo wanted. The middle upright (B) 
is tho game length, but 2 in, wido by £ in. thick, 
and is rebated for the partition (O), which wiki be 
3 -ply board* Tho bottom fD), ends (E), and 
back (IJanj 3 -ply, nailed on, Tho top {not shown) 
is also 3 -ply, tho saute ehzo as tho bottom,. 

The 3 -ply floors (fl) are out at the corners to fit 
ihft postal and fixed to narrow mould nailed to 
tho 3- ply rides and partition. The right-hand 
floor (G) should bo cut bade in tho middle as 
indicated to allow Tor l ho recessed, doorway part. 

The front Is ft pair of largo doom* hinged to 
ilio po r -A & {A), and opening from bottom to top. 
The left-hand door, 13 in r wide, shuts on tho 
upright (H), which is a fixture. The right-hand 
deer ia 17 in, wide, and includes (bo recessed 
doorway portion of tho house. Thus, (be right. 

band opening front is not flat, but has ft break 
jFig* 6). Tho fronts of the house may be of 
g in* wood, with bat lens top and bottom. 

Screwed to Iho underside of each opening 
front is a £ in. platform which carries tho l^fty 
windows, This platform ia SO in, long by 3 in. 
wide ; but, as it opens out with tho doors, it 
must bo out across as at X on plan {Fig. 2), At 
Fig, IS are given outline port pee* ivft sketches of 
the left and right opening fronts as they will 
appear in carcass. Tho bay windows and door- 
way arc not shown on this sketch. The narrow 
break piece (If) should be of £ in, woodj nailed 
to the main pftrls of Iho lilt to building. 

Cons! rue ling Door and Roof 

Each door should be hinged with three good 
hulta, and tho platforms should bo raised about 
E. in, from the huge. The base of the house may 
Lq framed up of £ in* or J in* material, halved nt 
the corners, The front stile will bo ti in. wide ' 
the back stile and rails may bo 2 in. A stiffening 
cent to rail £ in- wide should bo added, 

A scale plan of 1.1 in roof in given, at Fig, 5, and 
at Fig, 7 u simple method of its construction* 
First make a frame of l in. material, 32 in. by 
10 m.p to overhang l in, nt front and sides, but 
flush at the back, halved at (bo corners, with 
four holts bored lo enter do wo 1 b fixed in tho top. 
From Fig, 7 it will bo scon that two gable pedi- 
ments and u back piece (all of $ in. material:} are 
nailed to tho frame. Over tlic&e tho 3-ply roof 
may bo laid. 

Tho nhapes of tho three inner Mopes should bo 
rut in at iff paper to secure the correct angles* 
Tho fiat back pgr! ton of roof is approximately 
IS in, by 0 in,, and will take a. balcony rail, Tho 
front gab tea may be overlaid with j in* fret wood 
cut to width oi J in. The arrangement of the 
a trips ia shown at J, Fig. 7, 
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ttoU'i House. Rj. 1. Euilj const! neied, doll’s! bouei 
Fij. 2. Pl&a. Figs. 3-5. Eni luti aectioual etarstiona anti 
plm a! foot Fiffi. fr-7. Cirtass ol bout ui dttllli of rwl* 
Fijjj. B-IG, OptsJop hontj, doorway nod bay wistov 


doorway has two stops, 4 > n » or 4 im* 
the lower one Cut heck close on the left-hand 
hinged front (Figs* 2 end S). The door pilasters 
(K, Fig. 0), of | la. (retwood, 101 in, long by j in. 
wide, era surmounted by a ledge supported by 
two shaped brackets. The lodge may have an 
ornamental rail eg shown in Fig, I, The door 
may be 8 in. by 4 in, with £ in, veneer mounted 
on to form panels* Tho fanlight above will be 
treated us a window. The areh shown above tho 
doorway should be of f In, or i in., set back 
about 1 in. from Taco al the house front. As tho 
a tel I opens w ith the right -l mu J bouse front. It 
must 1 ms made rigid at the foil-hand aide by 
glueing in a small piece of wood to secure it m 
the recess. Tho lower etep may be cut Hush with 
the upper one, so that the left-hand door may 
bo made to open before the right-hand one. 

Fig, 10 ahmi the bay windows, of | in. materiel 
with 3- ply route, tho plinth (M) and moukls 
(N) being glued on. The upper w indows arc made 
up of /V in* fnetwood glued on In Htrips, Narrow 
moulds are planted on above and below. All 
windowk should bo glazed, the glass being bcade I 


in- To secure tho effect -ol sashes, strips ol 
narrow veneer may be glued to the glass fta at O* 
Fig. 10. The construction of tho lit tie dormer 
window, shown at Fig. 7, calls for no comment. 

The chimney stack (Fig. 7) is a block of white* 
wood 5 in. wide, 3} in, high and in, thick* 
Above la a flat pioco of ± in. fretuood, and threes 
short lengths of 1 in, dowel rod will eerve &± 
chimney pots, For the top balustrade tho posts 
may bo £ in, square by !j in. high. Between 
these, on tho roof floor, arc glued strips of fretwood 
3 in. wide s whilst the rail itself may be J in. 
beech dowel rod with Little turned bails on tho 
post tops. 

Interior Decoration and Furnishing 

A special feature ahould always be made of 
the outside and interior decoration of a doll’s 
house, for it is this touch of reality that appeals 
to the child. Tho exposed woodwork may be 
painted a eoft cream, tho stand grocn, and the 
chimney puts red. Tho outside walla should bo 
covered with doll's houao red-brick paper, and 
the roof with tile paper, For tho inS]do a great 
variety of mini a turn patterns is available. 
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If tha floors have bean smoothly planed, they 
t;aii bo stained, but ii rou&li, it is bettor to carpet 
them all over* rutting tiro carpets from plain 
thick doth* This floor of kitchen anti bathroom 
can bo covered with American doth, and littlo 
rues can ba mado in woolwork or canvas. Long 
side curtfuna of thin printed or plain fabrio 
cretonnes or casement aurmoutited b.v a litllo frill 
in tlio same material across tho top ci Iho windows 
look well. Little net or rnuslin half curl a im con 
be placed across tho lowest Raobca, 

Ubarmiug liLtlo bcily cun bo made out of note* 
paper boxes , cbocoloio boxes, etc,, arranged so 
that the lid of the box forma the bead of the lrcd a 
anti trimmed with a. frill of muslin to form 
valances and curtain, ilof tresses and pillow.* 
stuffed with cotton wool, and calico Rhoets, urn 
added. The bed curtains in the different rooms 
nan bo tied with different coloured ribbons and 
the coverlets made of ribbon to match. An 
eiderdown can bo iilSilfl by stitch i mg up about 
12 in. of 5 or ft in, wide satin ribbon to form » 


beg, stuffed with a layer of wadding, The bag 
is then Hewn up, and the rOwfl Of sti telling added 
by machine, which produce a facsimile of sn 
eiderdown quilt. 

The kitchen equipment should include* a store, 
pota ond pans, wash-tub, mangle, irons, and all 
the usual uotiit, Tiny brooms can bo made by 
tying a few wisps of hbrtf to a. thin skewer or u, 
low little fcatliers to a niatah 3 tick, A set of 
kitchen towels, clusters, etc,, can be made, and, 
of course, the usual complement of cups, saucers, 
plates, etc.* obtained. Sets m&do of aluminium 
are quite inexpensive, and minute cut lory* spoons, 
forks, etc., ore obtainable in tin. 

Doll's furniture may roughly bo divided into 
two classes. There is the miniature furniture 
that a child can uao with her dolls on the nursery 
floor — chairs, tables bods* etc,, made on a scale 
proportionable to iho size of an average doll. 
Then there is the toy furniture used to decorate 
the doll's house, miniature suites end pieces of 
which are obtainable in a great variety of sfylos. 




Decorative 


escapement tile of the desired shape for 
each differ eat style of hole. 


W ire Wo r k ing 


With a draw plate, tith 
purchased o> komtwaa 

you can develop a 
'variety of 
ornamental 


Wbezi dravrn Hi ihc (fliieci size ^r-i' SE^pe. r fif- 
ty Kind 6r, mOM cpn-fenLently, in » S-lltve with 

O NE of the most useful workshop 
tools is the drawptate, with 
which l he diameter of various 
kinds of wire can be reduced and 
the length correspondingly increased- 
With certain types of draw-plates the 
shape of wire also may be changed. 
Square, half-round, oblong, triangular, and 
uihcr wire shapes have unlimited possi- 
bilities for decorative purposes. Alone, 


shapes 
By 

KENNETH 

MURRAY 


Popular Science 
April 1937 

wirt miy br UMbltJ 
a }i allow |i L -l i - h ■ -Cl £ It 

iwiaiL-d, or in combination, they can he 
used for nrnartiVnting rrtetii! and wood 
projects as well as lor making chains, 
jewelry, and articles of that nature. 

t'ommvrL ijl drawplales, which are made 
of very heavy steel and are accurately 
iUt and tempered, arc return mended, but 
when cost ris a consideration it is practi- 
cable to make one. The principal tools 
required are a fine drill and one needle or 


About the best steel commonly avail- 
able is a discarded circular saw blade, 
the thicker lhe better. Remove the tem- 
per by bringing it la □_ red heat over a 
gas Same and allowing it to cool slowly, 
yfith a metal -cutting saw. remove an ob- 
bnp section. A piece 2 '.4 by 6 in. is 
large enough for three sets af holes. 

After scribing (W'O or three lines 
across lhe plate, make equally spaced 
prick-punch marks along each lor l he 
primary- holes. Use a drill tlsal is slight- 
ly smaller than the smallest hide is to be 
when the plate is completed. With a larg- 
er drill, rnonlervink r holes Fur about 
bait lhe L hickness of the plate, no more 
Slender, needle- pointed 
rtfa.jMracn1 laics ran be obtained m round, 

square, ( r:;i r; ” liliir , .JUd ill tit J StliptS. USD 

merely ike fi-oirU of the flit for shaping Ike 
smallest hole j for the nest larger hole, brn k 
the Idle a fraction of an inch deCjiCr, and so 
cuu Szmxdb up each one to reduce friction. 
A ionr-sha]je rt|)enijip is most satisfactory. 

To restore the hardness of ibe metal, wtap 
thfl plate with several turns «( iron wire, 
then suspend it over a isi> fl.-une until it is an 
even red. Immediately plunge It into 9 pail 
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pin of cold wafer. To temper, c q mi om Jv 
rrhcal it, until (Fie iicd takes on a straw- 
ydlow color, then again plunge il into wal.tr. 
Clean a part of the surface with emery tloEh 
to ste (he color better. 

Special drawing tongs are made for (has 
work, but is is satisfactory io use orr|inn.ry 
pliers if (he mouth is first riled smooth and 
flat. The end of (he wire to be drawn must 
be filed to a poim, and the whole wire should 
be well oiled. 

By droving it through succeeding small- 
er holes, the wire will become Springy. Care 
must be used to avoid injury in rase the ,< n d 
springs hack alter reaving a hole The springi- 
ness indicates that (he ware requires anneal- 
ing- Short tength* ran he annealed by 
drawing them slowly Ihrough a gas Baine, 
allowing (hem to become red. To anneal con. 
slderahle lengths, il is best to make the wire 
Into a ColI and suspend it ovrr the flame with 
a pnecc of iron wire. A short dtp in nitric 
acid will remove the coating of black oside, 
but (his need not be done unnl the wire is u[ 
(he size wanted, 

Annealing is necessary beta re twisting, 
which is, (he method used (0 Wake the ware 
decorative. While the win" nr a combination 
of two or more wires could he twhled by 
hand, a mort practical way is to uie a lathe 
with a hollow hcadstock spindle. First cut 
m E-in. thick wood diet, dnll a hole through 
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with 4 wH fitly of round, bait- round, old a qua re bo-lra 
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lhe center, and then serew it m a 
faceplate with a Center hole so any 
length wire ran pass through. To the 
fare of the disk, screw a C-damp so 
that the raws meet aL the center o! 
Ihe hole. fut a slot in the knurled 
screw hem I of the damp 10 enable 
i,L to be tightened with a screw driv- 
er. A further refinement is to atlach 
a Mrip of iLgbi spring bras$ to nhe 
headstock bearing case so as to en- 
gage a pin driven into the back of 
Lhe wood disk. near the edpe. This 
will cause an audible dick so that 
Lhe turns may readily be counted. 
| n twisting the \s i te, it is merely 
gripped wilh the C-chimp as illus- 
trated, and the other end seized 
with pliers Thy hit Ik: niLlS( he op- 
l 4(e crated by band, and an easy way is 
s| E B merely to putt the belt downward 
1 it addition to changing the shape 
of wires for decorative purposes, lhe 
draw plate has another very important use :n 
every workshop — il makes unnecessary the 
Stocking of a lattJS as&orImfnL of wilt in the 
different gauges. If you require a piece of 
fine Copper vice, for instance, there is no 
need to grope in the junk bos or rush to the 
neatest hardware store and purchase a spool. 
Merely dean the insulation from I ft of 
common eleetnc wire, pas* il through lhe 
drawptate a few limes, and you will have 
from IG (n 23 ft. of wire of the esa£l stee 
required for any particular yah. 


£qU*T(wi,rt twist<:l SI 
imerv.ils , . . twisreil 
in ilternittng; ifirec- 
titnl . , , Hgu*re wire 
given a slight twiic 
, , , iqinrt wfift with 
a very ligtil twiei 


Squire wire twilled, pasied lhrough iqujiTr 
1! r iwji 0: 17 tioSc . . lame, I’aiMcd :n r ,: ' j ^ I , 
raasi 4 tmlc , . . square wires (wij-E«iS to ge (her 
- . • twimd, wound cm wire, mi remqvfj 
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This ei(irtiLS humi- 
dor *si-S i#ii ^ 

an. L'i (ht 

Li.ui-.tli-ii ccafctvofk 
pr.i j e-ci i [ n n ttjj,- j f 
dtcora Led wLt h vari o u i 
[orris af twisted n-'irc 


The fint i[Tp in -mikir-g 
k dnwptite ii I a drHl Jr.d 
(tium-tt i i n k Ihe prlmaiy 
hr. It*. Then cijpptrt (lit 
pLife aa at Ih-e rig hi, 
wLth i light bele-w. *nd 
shape (li* hales with filt* 


WEAPONS BEHIND POST SURVIVAL CONSTITUTIONS 


THE WALLS 


By Kurt Saxon 


Hy Mika Brown 

Imagine a survival course that would 
transport you baek into the Dark Ages. A 
course that would suable you to do almost 
anything. Barter, improvise weapon*, ea- 
cape, kilt. Achieve razor-sharp physical 
fitness. And, above all, be able to out- 
smart almost anyone. Power politics, de- 
ception. psychology! all these subjects and 
more, Would you enrotl? 

Or, suppose you were offered a job at 
S4.Q0 an hour for primarily just standing 
around. You might eventually make 
135,000 a year. There is also the oppor- 
tunity to pick up ilO.GOQ a year or more 
for a few hours work. The risk sa minimal. 
Even if you are apprehended, the most 
time you will do is sis months. You might 
even retire wcalthy- 

Which one would you take? 

But there ia a catch to both, In the first, 
you might not be willing to pay the price. 
In the second there is a weird rule you 
inust follow: you are not allowed a 
weapon, yet you must supervise men 
more heavily armed and more intelligent 
than you are used to- dealing with. Your 
job ts to control them. 

These survival methods are learned in a 
U.S, Prison, and the cushy job is what a 
guard does. Things in prison arc far 
different than what you see on TV, or read 
tn books. It is assumed that guards and 
other personnel run the prison. However, 
the prisoners actually run the prison: thb 
ia borne ou} every time the prisoners go 
on strike. Normally, prisoners run the 
prison industry, the repair shops, and take 
tare of any paperwork Lhat needs doing. 
In a strike everything shuts down. 


Many reader have written suggesting that I lay out e groundwork for a future 
constitution. The Idea that lam competent Id write such a document may seem 
presumptuous. But lam com pet en I to set down a system of fundamental laws 
and principles of a govern imam. So are you . 

01 course, any old lady can write a good, working eonstilullon for her garden 
Club and set up officers who will keep the club solvent and growing end fun for 
Its members. That’s all it really amounts to. 

Even bo, a constitution which depends on future generations for its ac- 
ceptance must be more involved than club and organization const i unions, 
since it will affect people who will reject it no matter how good it is. 

Well, you can't please everybody and constitutions are wflllen, not to please 
everybody, but mainly lo please those leaders who wrote It and for whose 
interests it was written. Regardless of the inspiring garbage written about the 
Magna Carta and ihe US, Constitution, both documents were reclusive and 
ignored the interests of the general populalions. 

Ones in a Sydney bar. I was fascinated as a drunken Australian “scholar held 
forth on the Magna Carta. He said It was ihe greatest document of liberty ever 
written and, had made him a free man, indirectly he was right. But only 
indirectly, as the Magna Carta was not written for the common people. Many 
amendments had lo be written, after his. ancestor had been transported to Au- 
stralia In chains. While Ihe Magna Carta was England's charter, my main an- 
cestor on my mother's side was sold out of Newgate Prison to a Colonies 
hound ship captain to bs resold for a period of seven years’ servitude |o an af- 
fluent Colonist- 

Alier Ihe Americen Rebellion, our forefathers decided (hey didn’t want the 
British to dump their vermin and misfits here so the ancestor of my Australian 
friend was dumped at Botany Bay, Inslead. So the Magna Carta was nos even a 
guarantee that a citizen could remain on his native soil. 

The Magna Carta was written, not for the English people, but for the No- 
blflty . King John believed he owned England and all its people. The Nobles 
believed Ihey should share I.h1s ownership, partly because they wanletf more 
power and partly because they didn’t wen I to be owned l hem selvas. The main 
thrusl of the Magna Carta was against Ihe Divine Rlghi of Kings. Bui t| 
originally had few restrictions against Ihe power of the King and his Nobles 
over the common people, 

h didn't remove the collar from one serf. Nor did II restrict the slave trade. 
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In Lewis burg in 1975 the convict? 
struck- 1 was working in the machine shop 
at the time and looked out the window to 
see several hundred convicts miHing in the 
yard. Since it was my first year in the 
Joint I nsig-interpreted what was going on 
and went for a weapon. The shop was full 
of them— heavy iron bars, sharpened 
pieces of met?!, and an occasional .38 
revolver such as three convicts had 
made in the machine shop and’ then de- 
stroyed when they realised they would 
never make parole if they were caught. 
One colored fellow did lose his parole date 
because of what he did in anr shop. He was 
making counterfeit plates for various de- 
nominations of federal reserve notes. 

About the time I found a satisfactory 
length of iron pipe other convicts came 
running iu-the shop yelling "strike 1 ' and I 
put down my Iren. I thought a riot was 
coming. Within seconds the loudspeakers 
blared for all prisoners to return to their 
cells. 

As we walked to our cells I could see the 
guards were edgy. IT the convict-; rioted 
they didn’t have a chan ce. There wore 
hundreds of us. There were a Few dozen of 
them. Many of us were armed. Jsfone of 
them were. Guards in the towers had car 
bines and shotguns but they were of little 
use to their fellow officers; their field of 
vision was limited to the prison wall and 
the yard. Anything that, happened inside 
was going to He over before they could re- 
act. 

The guards were nervous. They came 
and got us etliblock by cedblock to cat. 
Thera were eighteen men in my block (1 
was in maximum security, with smaller 
populaiion than the other cel 1 blacks I and 
we wore taken to the meaa hall in a group, 
ate in a group, left in a group, and after we 
were locked up the next block was let out 
to eat. Some blocks didn't get fed until al- 
most midnight. Normally ceUblocka are let 
out to eat at ten mirtute intervals. Normal- 
ly. feeding the entire population of over 
150U takes under two hours. ThEs lime it 
took six. Pulling trit- industry supervisors 
and guards out of the prison industry to 
waah our dirty dishes and trays didn't 
speed things up. 

After the strike I was approached by 
another convir? next to me on "A" block. 
He asked me if li wanted to buy a .33 
Special with a box of shells for "400 green" 

("green money" means cash and is co-ntra- 
twrnd inside the wallah I laughed in his 
face. If 1 needed a gun I could have one 
made in the machine shop but nobody 
could convince me that Smith & Wessons 
and Colts with boxes of ammunition 
floated around inside the prison com- 
pound. 

A week later the whole prison admiitis- 
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whereby the British forcibly recruited brute labor from Africa, nor did it restrict 
press gangs whereby the British Wavy forced its citizens, and finally even 
American seamen Info Its service. 

The U.S, Constitution did hot include non-whites. When It meniioned men Ft 
d i d not i ncl ude black men or Indian men,, and If certa I n fy did n't inc I u do women . 
Only generations rater were all cU teens Covered. 

it gives me a laugh to hear black agitators and Lesbian Libbers screaming 
□boul their Constitutional Rights, Our prisons are filled with people our 
forefathers would have hanged af|er about five minutes of testimony. Our 
dwindling resources are being squan dared keeping Walters vermin alive, few of 
whom would have survived because of anything written In the original U.S. 
Constitution. Then there is the billions in foreign aid given lo govern men Is our 
founders would not have helped to continue. 

Constitutions are usually written by Idealists on behalf of those who wJIF 
assume the power of the Stale, As such, they are generally beautifully written 
but are revised by the self-serving leaders to fit their own purposes. For 
instance. Tom Paine wrote the Declaration of Independence and drafted the 
Constitution. Thomas Jefferson, Ihe supposed writer, deleted the an|t-slavery 
clause. This was because he was keeping maybe three priniers busy turning 
out reward poslers forhlsown runaway staves. 

So a constitution is sEmply a prettily written document which divides power 
between members of a new government. After it's served Its purpose for the 
founders, future leaders will redo It to insure (hemseFves the same place at the 
publ Ic trough the original gave to the founders. Our Constitution has been so 
perverted on behalf of Liberal political trash and their degenerate electorate 
that 11 is now more a danger to decant people than a guarantee of their 
libedies. 

Most constitutions are more enlightened than those they replaced. All too 
often, however, they prove inadequate after a few years and have \ a be 
amended and added to by future iegislaiors. Regardless of the sincerely of the 
originaF authors, as [imo goes on. many other amendments are tacked on Jusi 
to please special interest groups. Then other amendments are put in to glorify 
the memory of politicians who Just want to be remembered. 

As the system evolves, so many amendments are tacked on and so many 
new laws are enacted that a constitution, along with all the clly and slate 
ordinances becomes Just a big pile of confusion on paper. 

In no tlmo at all, a society's laws become so muddled that special people are 
appointed to Interpret them. Any document, or set of documents, written In a 
nation's language, which needs interpretation should be destroyed. 

Even so, the nead for interpretation ^unavoidable as a system degenerates. 
When a populace becomes so large in numbers, so diverse In common 
interests, so divided by differing minority demands that satisfying an 
individual Or group detracts from the security of others, the need for 
interpretation becomes unavoidable. But, regardless of the need to try lo he 
fair to everyone, all such attempts simply worsen the situation. 

Over half of the adult American population rs semi -literal a. Millions of 
menial defectives require Welfare and millions more ought to be liquidated as 
dangerously ant I -social criminals, most of whom are running free lest their 
■'Constitutional rights' 1 be violated. The observance of their Constitutional 
rights threatens the life, liberty and pursuil of happiness of everyone around 
lhem r resulting In unresolvable conriicls. This alone Is enough to invalidate 
IheLf.S. Const! tut Eon. 

As theworfd situation deteriorates, air Constitutions will become worthless. 
Civil populaces will go berserk, followed by Iheir respective governments. A 
few years from now the world's cities will be gutted piles of rubble through the 
civil strife and/or war. 

The rebuilding of clvillzalion will be up to people like you. You'll probably 
write a constitution yourself. And what kind of constitution will you write? Will 
it favor ihe laborer, the farmer, business, your own iitlfe power structure? You 
won't be alone, regardless of whom you favor. Every writer of a future conslitu- 
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trillion was in an uproar. A colored .guard 
walked into the prison and pul whal ap- 
peared io bo his Lunch, in a paper sack, on 
another oflicpFs desk' Someone called this 
guard over the Loudspeaker and asked him 
to movo his car from a no-parktag aunt*. He 
went out and left his ''lunch", The other 
offieer picked up the paper sack lo move it 
off of some papers. Wondering why a sack 
lunch would weigh siK pounds, he looked 
inside, He saw a ,3fl £ & W with a bos of 
bullets. 

The men he was doing business with 
wouldn't squeal and so ihe government 
wound up with a case consisting of hear- 
say. not enough for a criminal conviction. 
The guard lost hts job, 

I hadn't realized at the Lime thaL the 
convict offering me the gun for "400 
green” was trying to do me a favor; that 
was what the guard was charging for 
them. About two dozen revolvers had 
been sold inside the walls and hidden in 
various places by the purchasers. For rea- 
sons known only to himself the colored 
guard sold his guns only so the white 
prisoners. One of them, doing 4o years for 
airplane hijacking, evidently uned his pur- 
chase ia commandeer a garbage truck 
(.with the help of two other prisoners), peg 
a couple rounds at the tower guard, and 
run through the front gale in August 1974, 

Later I was introduced to other prison- 
er favorites in weapons; explosive? and 
fire, 

I didn't, think explosives were available 
to prisoners. Once in awhile someone 
would set off a match- head pipe homh or 
similar crude device but 1 never suspected 
anything sophisticated. 

One prisoner had gotten extremely 
tired of other prisoners stealing his radio- 
He would engrave his prison number on it, 
take it with him to the gym, and in- 
variably whenever he turned his back 
another inmate would run off with it. He 
decided to teach someone a lesson. He 
wired his newest radio with explosives 
and left it in the Corner of the gym. He 
walked away from, it. Someone walked off 
with it. Whoever got it turned ii on while 
walking down the stairs and the charge 
went off. A ball of black smoke drifted 
back into the gym. Nice try r hut the victim 
df the blast was a guard Who had picked it 
up to return it to its owner. 

By the time 1 was released three years 
later bombs in the compound had become 
so commonplace they were boring. A ri ux 
plosion the size of a hand grenade in 1 he 
yard didn't even disturb the guards. 

Fire in the prison was far more deadly. 
Referred to as “burn-OUtS 1 ’, they Usually 
took one of two forms. The first was lu 
simply soak a cell with flammable liquid 
and set it Ln the match. This was a polite 
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tion will be tempted to lookout for his own interests. 3u| will your interests, at 
the time of thewriling, be the same years later? Will it serve the interests of Ihe 
next generation, and the next? Probably not. 

The coming crash o( world civilization was predicted in 1803 by Thomas 
Malt h us. He proved that populations grow geometrically. That Is. a populalion 
can double itself within a single generation, then double Itself again in 
another. On the other hand, an acre of land will not double its produce every 
season. Mora water and fertilizer. Insecticides, hybrids, Intensive cultivation, 
etc., can double and even triple an acre's produce, Bui wilhirt a few pi an ling 
seasons (he limil is reached, while ihe population keeps on doubling itself 
general ion after generation. 

Rather than accept Maltrms* findings, misguided idealists have gone further 
afield, utilizing marginal land, looting the oceans and generally destroying ihe 
environment to accommodate more two- legged vermin. Do-gooders, mainly 
among ihe Western rations, even campaigned to outlaw Ihe traditional 
destruction of the surplus end congenitally unfit. (See INFANTICIDE, page 
5011. 

At this time, no constitution can possibly accommodate all individuals and 
minorities, industrial workers, managers, businessmen, racial minorities, 
mental defect tves, Criminate, religious and political groups, the elderly ; all 
want iheir share of an increasingly diminishing pie. There's just not enough 
resources, both In goods and services, to go around 

As const ttut Ions are generally written, the same cycle repeats iteelf over and 
over again. Think back io Egypt, Babylon, Greece, Rome and all the 
elaborately organized societies since, and you’ll see that ihe special Interest 
groups founded the societies and gradually accommodated other special 
in teres! groups, largely from among the degenerate sub-cultures of that 
society. So even if the society had Utopian potentials, Its less able members 
were allowed to multiply, eating up the surpluses, crowding the living space 
and finally dooming (he System, Throughout Ihe ages, idealistic constitutions 
have doomed more societies than have wars. 

The only practical constitution must deal primarily with population control. 
Again,, such a constitution could be Just as negative and destructive as most 
others if Ihe population controls were repressive against the abla among the 
non-aflluent or racial minorities Such repression is e breeding ground for 
agitators and no society can spare the manpower in' implemenl such 
programs. 

To Insure the public well-being on a permanent basis, population control 
muat be fair, even toward those least able to benefit society. Rather than allow 
the unfit to reproduce and then punish them and their degenerate offspring, 
sterilization would keep them from enlarging Iheir social dependency and 
allow them a better lifestyle on what little income they can scrape up. 

Following area few points I would put at the head of any to n si it ul ion; 

(t) Only those married couptes who are physically and mentally healthy and 
economically solvent will be allowed to bear children. 

{ 2 ) No more than two or Ihree children will be allowed each eligible couple. 

[3) Following conception, a prospective mother must eat only fresh, 
unadulterated foods in as wide a variety as the general economy will allow. 

(4) Children must be with ihe mother constantly from birth until weaning 
wilh no paid work outside the home or garden. 

{£) All chlEdren must be breasl-fed for at leas! six months. 

{6) No woman will be permitted medications, proscribed or over-the- 
counter. stimulants, alcohol, tobacco or any sort of narcotics after conception 
and before weaning, 

(7} Any parent who deliberately injures a child must be sterilized and the 
child, or children must be put up for adopiion. 

fBj AN pregnancies by unwed females mu si be terminated. 

(9) Abort ions must be given upon demand, regardless o! the reasons given. 

£10) No citizen congenitally unable, or conclentiOUSly unwilling to defend 
the system will be allowed to reproduce. 

For explanations of the need for the above pro cosed laws, see pages £ 4 , *4, 
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way of letling the coll occupant know that 
he was considered persona non grata by 
the other residents of Lhe edlblock. The 
second form of burn-owt was far more 
serious. The idea wus 10 kill. If the man 
was locked in his cell and a firebomb was. 
thrown in, death was automat Lc. If the cell 
wasn't locked he still didn^t ha ve m u ch of a 
chance since his killers would brace tht* 
door shut with a wedge-shaped piece of 
wood or the sides oF their feel. Firebombs 
were easy to make, if gasoline from the 
power lawnmowurS and soap from the 
laundry wasn't available there was always 
shoe polish. Melted shoe polish, turned La 
a liquid and placed in an open container, 
was easily ignited and tossed inLo a cell, ft 
not only burned, it stuck to the victim. 
Just like napalm. 

Bombs, and knives are obvious 

weapons to anyone. EuL prisoners often 
run in packs and operate like armies. 
Which includes communications and in 
telligcnee. Sometimes with fatal results to 
federal employees. 

In 11 A" block in l&TI I had a conversa- 
tion with a convict out of Leavenworth. 
He was “doing it all" (couldn’t make a pa- 
role) off a five-year sentence and about to 
get out. When I inquired as to his lack of 
parole eligibility he explained that, in a 
call with seven other men. the guards, 
found an FBI agent With bi.H head severed 
from his body after the prisoners had left 
for work call. 

The FBI agunL came iti after the even- 
ing meal when all convicts were supposed 
to be off work. One convict in Receiving 
and Discharge was still there (R & D is 
where prisoners are processed in or out). 
He saw the agent turn iri his gun, badge, 
and put on pnsom khakis,. The prisons! r I ei F t 
R & D without being seen and communi- 
cated the facts to the convict population. 

The agent walked into bis death cell and 
offered to buy narcotics- No one offered to 
sell him. any and the nest morning he was 
dead. 

Oral communication wasn’t the only 
met hud the convicts used- An electronics 
wizard showed me how to take two radios, 
put them exactly on the same channel it 
forget whether AM or FM but you can 
find out yourself in 30 seconds) and tap on 
the speaker of one of tho radios. The 
tapping will be audible from the speaker 
of the other one. This individual was sent 
out to the prison farm to keep him from 
teaching the rest of us what he knew. Not. 
however, before I got a schematic of a bluo 
bos and excellent working knowledge of 
how to build and operate a rod box. Our 
electronics genius was doing three years 
for one S9.ll phone call. 

All the foregoing is simply what was 
available inside the prison. Other trinkets 
could be ordered. Some convicts in 
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Vol, 1 and page 583 of Vol- 2 of THE SURVIVOR. 

If these Ion simple rules were mode law, mero would be lew social 
dependents, fewer criminals or other anti-social lypas. Without these rules, no 
society can long avoid lhe Upheavals we lace. 

With ihem, there would never be a reason for the society to launch an 
aggressive war. 

There would be little poverty. Social strife would largely be eon lined to 
debates. Social progress would be buhl on the development of sole nee and 
technology, rather than ai the expense of the environment or neighboring 
systems, 

No matter what kind ol constitution you laid out, there would be no 
politicians, as we know them, Without the mental defectives produced by 
other defectives born to even more defectives, ihe politicians would not have 
lhe degenerate electorate which has consislenfly voted away our potential for 
national Survival , 

You m&y have the chance to break the cycle of growth, stagnation and then 
decline, which has laid waste to our planet's highest civilizations. But without 
the resolve to insure the rights of all your culture's children, your own righls 
will be eroded by irrational children in adult bodies. 

Aside Irom a set of population control laws such as listed above, you ought 
to forget constitutions at this time. Let lhe next generation write the 
Constitution- Foronce, let a constitution be written, not lor a society already 
fixed In pettiness, avarice and stupidity; to cater to their irrational fanlacfes. 
Rather, lei it be written by and for a sene, brave, intelligent and industrious 
people, born well, reared well and fully able to govern Itself without any 
dictums handed down by blighted nourolics of Ihe sort who wrile constitu- 
tions. 


Atlanta had a 12 gunge sawed-off shotgun 
and a box of shells smuggled in inside a 
cake. In Arizona recently it man's son 
broke him nut ill gunpiont. In Iycwisburg, 

I cheeked a hook cuL of the prison library 
that gave specific instructions on smug- 
gling things inlri Lhe prison. Including, but 
not limited to, sawing wooden eh css pieces 
in half and secreting bullets in hollowed 
out sections and gluing them back 
together and mailing the chess set into the 
prison, sewing green money, narcotics, 
blades, and other goodies inside hardcover 
hook bindings, and switching shoelaces 
containing gigli saws in the visiting roam, 
A gigli saw is flexible and so slii._ El can he 
hidden inside a shoelace d hd SO sitting it is 
used to cut steel in half. The best “home 
delivery" I heard of never came off but if it 
had lhe country would have seen it on TV 
and in the ne wspapers. 

The idea was Lo have an outside ac- 
complice Piper Cab with a smoke at- 
tach menl for ihe exhaust isee E > fuir Man's 
James Bond] directly over the exercise 
yard. With the plane billowing smoke lhe 
tower guards would think Hu- plane was 
going lo crash directly into the prison and 
be running for lower ground. Nobody 
wants ip be m a lower an airplane is about 
lo crash iruo, Oticc [he plane cleared Lhe 
prison walls and was over lhe exercise 
yard the pilot was lo kick cml a bundle of 
pistols, gear to scale the walls, and 
whatever other goodies were obtainable 
(such as Land anti-lank weapons, etc.]. In 
lhe confusion and smoko the convicts 


would go over or through the walls. A 
similar operation took place in Terre 
Haute in a heavy fog one morning. -fOQ 
men walked out to the prison industry to 
go to work and IS of them just kept walk- 
sng. Three of Lbem had wire cutlers in 
l heir pockets and simply cul their way 
through the chicken wire fence surround- 
ing the prison. One Walked half a mile Le- 
the Wabash river, plopped himself on a 

Floating log, and had a leisurely breakfast 
in Louisville. Kentucky ihe next mnrning- 
Two "weapons'" more deadly than nil 
the others put in-get her si so need mention 
artg. One is money. The o( her is the human 
mind- For enough money anyone — Up LO 
and including the warden— can be “taken 
out", A I one 1 ime the Mafia ran Ijewisburg 
by greasing the prison personnel and 
muscle ing lhe other convicts iwho could 
ihey complatn io?k I used to watch them 
kiss ench other on the cheeks when a bus- 
load gnl shipped out land altnosL had a 
heart attack when o guy at a mess hell 
table with me asked loud enough for 
everyone to hear, "are those guys 
queer?'"). 

Hut the human mind has Lu be the dead- 
liest, With a gun, a knife, or a bomb your 
options arc limited, There are only certain 
ways they can be used, Money is more 
flexible but tht! re are still limits Lions, 
[xitely a flap came up about Letting certain 
types of bonks into the prisons — as if con- 
victs couldn't acquire the information any 
other way, IVhat nonsense. All the AGLLf 
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tried to do in their recent court case re- 
garding reading material was make a siim 
pie operation simpler. Any time any of us 
wanted a '"for bidden" book we simply had 
someone on the outside take off the covers 
and replace Lhem with something like 
"freshman geometry" or ''English essay 
writing". A good many of the guards were 
functional illiterates and never checked 
anything but the covers anyway. What' 
ever it was we wanted, we could think of 
some way to get it, Some guys even got 
women into the prison, serviced them, and 
sent them on their way, Unfortunately, 
the warden caught two couples banging 
away in the Officer's Me&s kitchen one day 
and things got tightened up for awhile. 1 
don't know how many copies of the Poor 
Man's James Bond and other bomb books 
were circulating when I was in, but it was 
a bunch. 


Finally, there seems to be some concern 
about the type of criminal who might get 
ahold of certain books Most federal crimi- 
nals are usually dninE time for white collar 
crime, hank robbery, or large-scale nar- 
cotics operations, "thinking mfinV’ crime 
that requires careful preparation and 
foresight. Besides which t he FBI depends 
so heavily on Informers 195% of their 
convic Lions are obtained through snitches? 
that all they salt away are the dumb, the 
careless (like myself), and the clumsy, The 
REAL crooks arc not locked up, Your 
Congressman tan buy any hook hn wants. 
State criminals are somewhat mom er- 
ratic buL the really nasty ones are usually 
kept in isolation \ where the materials for 
mayhem are simply not available) for their 
own protection, A child molester is likely 
to meet his end in a general population for 
two reasons: he won’t have any friends 


which in turn makes him prey for any dis- 
gruntled convict with a knife. That doesn't 
happen With normal convicts. The last 
timu a yo-yo in Terre Haute ran his mouth 
at a friend of mine, three of us Fell out on 
[he yard to tend a hand— and at and 
220 tbs. 1 was the smallest of the three. 
The mouth runner never showed. 

Why our state and local governments 
keep funding prison .systems is a mystery 
to the. The horsewhip and the executioner 
would be cheaper and far more effactive. 
W r hat prisons do is accentuate, heighten, 
and sophisticate whatever qualities a man 
has — for good or evil. Germany locked up 
a somewhat unco-nrdimated street agita- 
tor in Lanribprg Prison in 1132(3. and in 1925 
disgorged a real sophisticate; AddF Hit- 
ler, 

Is OUr nex! Hitler in our prisuns 1 ? Or is 
hn nui and is it already ton late? 


BUILD A HOMEMADE CANNON 


By Kurt Huron 


ing up any loose spaces test the mounts 
become areas of weak points in the barrel. 

Such a oflonnn *ould probflblv *f- 
commodate a steel ball or other inside di- 


With a few dollars and a little work, tv 
SurvivalEst can make any number of 
cannons aeeom rnoda t tng a pound or more 
of black powder and shooting chain, scrap 
metal, etc., causing disaster to any group 
of marauders. 

The basis of the homemade cannon is 
the Fougasse, (See pagelM'oi THE POOR. 
MAN’S JAMES BOND). This merely con- 
sists of a three to six inch wide plumbing 
pipe threaded for a cap, You can buy such 
pipe from any plumbing supply shop or 
most hardware stores. 

Three to five feet would make a good 
cannon, depending on your choice. 

The plain pipe and cap would pack a 
great wallop. First weld two six inch long 
by two inch wide steel rods about mid- 
point from the rear of th>e cannon. This is 
to hold the cannon on the Htoonl- 
Then drill a one-eighth inch hole down 
through the cap and into the barrel, This 
is for the fuse. With the charge poured in 
and tamped with wadding, you can just 
pour powder in the touch-bole, eliminating 

the need for a fuse- 

11 : you want a more powerful cannon, 
weld as inch Dong rod of Vi inch steel onto 
the cap. Bore the touch -hole large enough 
to accomodate a length of copper gas line 
from a car. Ream Ihe end of 1 hr gas line to 
make it like a funnel. Wind a couple of 
hundred yards of fence wire lightly and 
neatly around the cap. funnel and side 
mounts. To start, weld the end of the wire 
to the bar right next to the cap. 

When the winding is an inch or more 
thick, weld the end of the wire to bold it 
down. You might put about four tines of 
welding from the cap lo the barrel to keep 


ametcr missile. 

the wiring permanently in place. Also, rd use a long fuse to test any such 
weld around the mounts, completely fill- cannon. □ 




The AIM POINT Electronic Sight puts a red dot 
of light on the target, eliminating the need to line 
up two elements, as in using iron sights. Using the 
Aim point Is thus easier and quicker, say its mak- 
ers. The sight uses its own light* making it easier 
to shoot dimly lit targets, its makers claim. The 
dot covers a three inch circle at 110 yards and 
about half that at 55 yards. The lightweight alloy 
device uses standard Weaver scope mounts. Pow- 
er for the Eight is provided by two batteries, with 
a life of from 500 to 1,000 hours. The list price is 
$149.95. For information: Aim point USA* 29351 
Stem ec rest Rd., Rancho Palos Yendes, Calif, 90274. 
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Now you can shoot 

THE NEW 

American 

Flat Bow 

By Jack Hazzard 

Popular Science Monthly, August 1936 


W HEN the white man provided the American 
Indian with a cheap trade muhkL’E in place of 
ins native bow and arrow, he saved himself a 
good dfa] of grief, for had f he red man de- 
veloped his weapon Along a logical path he might have arrived 
at an approximaiion of l he bow we now know as the “semi' 
Indian," iL ftat r " or "American"’ bow, With Such a bow Ere could 
have shot with accuracy at a hundred yards (about the extreme 
accurate range of the long rifle), and could have dr live red ar- 
rows faster than any frontier scout could load: his rjlle. 

Any home workman, equipped with ordinary tools, can readily 
build the most modern and most efficient bow yet designed. The 
best malerlal for the amateur is the imported wood known as 
“lemonwood.” It can be worked almost entirely by measure- 
ment, without much regard to the grain, California yew and 
Osage mange 'probably make 4 better bow, but not for the 
inexperienced builder. 

Lemon wood Can be had from most dealers in archery sup- 
plies, either in the rough stave or cut lo approximate outline. 
The price ranges from about $I.7S la $j. In ordering you 
should be careful to say you need a wide stave for a flat bow. 
The dimensions given are for a bow 5 ft. S in, long with a 
weight (the archer's term for the strength of a bow) of from 
4 5 to SO lb, at a draw of from 27 to 28- in. This combination is 
suitable for the average man, When new the bow will draw 
5 lb. or more above these figures. For clearness., only the upper 
limb of the bow is shown on the drawings, The lower limb is 
similar but slightly stronger. It should be 7/16 by V/i in. at a 
point W% in. below the center line' E?y V* fn. at a point 
24^ in. below the center; and yk by 0/16 in. (instead of ii by 
Yi in,) at a point t in, from the very end. 

The stave, as it comes from the dealer, has been shellacked 
or varnished to prevent checking. Remove this coating from 
the back — the side away from the archer as the bow is held in 
position to shoot. Plane and sandpaper the wood just enough 
t* provide a smooth surfare. Stretch a fine piece of unkinked 
copper wire tightly down the center line of the stave, mark dots 
at regular intervals, and connect the dots, using a long T-square 
or other straightedge and a sharp, hard pencil. 

.Lay out cross lines as shown on the drawing and mark the 
widths by dots. Connect these dots with straight lines, giving a 
rough idea of the back of the bow. Since the sharp shoulders 
and angles arc Unsightly, change them free-hand 10 graceful 
curves along one side, then trace paper templates In order to 
reproduce the curves ho the opposite side, 

Willi drawknife, spokeih&ve., and finally a pocket knife nr 
scraper and garnet paper, work to the lines marked on the back, 
keeping the cuts at, right angles to the surface oF the back, 

Run straight lines along the edges of the stave from the center 
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following (hi- dimensinns \ 

on (he drawing. Bulh. edges I 

iiiLo 

Suitable block of hardwood EM^P^. . ' 

about 'A by 1 by S in. " 

and glue il do 

Set the bow in ihe vise, Ulin * a " aLd T - |( i u *' 
belly up, and Shave off ihe ° r til * ^" y Dt tilt u 
wood above the lines just Vfct, ' cn Jlwa 
drawn. For (he deeper 
part of the cut near ihc 
tips, a draw-knife may be used with caution- 
but nearer the handle: where Ihe cui is shal- 
low, a spokeshave and small block plane are 
safer. When (he bow has l>ccn worked to a 
rectangular cross section over its whole 
length, except a( the riser, which is rounded, 
you are ready to test ft for curve, 

This work has probably consumed an eve- 
mug, and you are obliged to lay Lhc- bow 
away until you have more spare time. Be- 
fore you do so, rub the whole bow with shel- 
lac to prevent any possible checking or 
absorption of water. 


ARROW 

PLATE 


LtAfHCR 




WImITE PI N l B -OCK TO c ,Ll. OUT 

6fl i^ rj. et-uiO on Awn t“ 

wOrkio TO 3171 F|R 5 


THl RO 
Fih&fcR 


■ tLLT 


NOCK 


DflLVE IW WAV. 
to MFRC 


ri4LEft 


NOT^HE D- Af 

n wis* &¥ wg ocee 


You now need wha| is known as a L1 tiller" 
for testing the bow, as well as a temporary 
or working bowstring and a shooting tab for 
protecting the fingers. The tiller is a piece 
of Scrap wood about % by l by iQ in,, 
notched at 2- or 3 -in, intervals as shown to 
catch the bowstring and notched at one end 
to fit over the handle of the bow. As (he tiller 
may he used later on the finished handle, si Is 
just as weli to pad the end. jaw with leather. 

The tiller serves to hold the Low bent for 
inspection during construction and, as it 
will bt- used often, should be carefully and 
accurately made. 

The string for tillering must lie far 
stronger than ihc one uitimateJy used for 
shooting — at least 60 strands of No. ?Q 
linen thread. Lay op twenty strands li 
in. longer lhan the bow, stretch (hem 
smoothly, and wax. them together. Make 
two more sets and tic the three together. 
With the lied ends over a hook twist each 
of the three groups of thread individually 
to the right and have an assistant hold the 
twist in- Now take all three and lay item 
round eatb other to the left, as if making 
rope. The right-hand twist makes them 
grip one another and ding together. FuL 
the string under tension and rob thorough- 
ly with beeswax. VVork it round and com- 
pact by rubbing with a small piece of 
leather hdd between the lingers, Tir a 
permanent loop (bowline) at one end and 
use a timber hitch to fasten 
the lower end to the bow. 

Laler you will need a 
shooting string, and because 


At LeTc i re the back anil aide vlc wj or the ilpptf limit End hindlt 
ai (be- (lit taw. Atave are ike Lctas nhowins hen* tftr iTtndla End 
Jin«a» *rs SlHltad End taw E shocking t ib. lltltf, and pci Etc 


a breaking siring endangers 
not only the bow but the 
arc her and bystanders as welt, 
it is better fur a beginner to 
buy a few strings. When one 
of these becumes frayed, take 
it apart, study the make-up, 
read a bit mi i h<.- subject, and 
try to make one yoursHE, 
Yon will soon be able to pro- 
duce a creditable string. 

The notches at the ends of 
the bow, or "nocks” as an 
archer calls them, arc best 
put in with a small round hie. 
At the side, near the back, 
the nocks are half round, 
slanting across the side to- 
ward the grip anti flaring 
slightly to give room for the 
string (o change direct too as 
the bow is drawn. They 
should not extend across the 
back of the bow as this would 
seriously weaken the Ijow ijp. 

Slip the loop down over 
the upper tip, draw the string 
down (he bow, and fasten it 
at the lower nock with a tim- 
ber hitch. Have the string 
about 3 'in, shorter than the 
distance from nock to nock. 


\M 


M 







Bows ora among the oldest weapons 
in the world, yet an a maxing thing was 
only recently discovered about them* 
Through mathematical analySri. labo- 
ratory Investigation, high-speed pho- 
tography, and painstaking field teits H 
It was found that the famous English 
long bow, after which practically all 
target bow* am patterned, does not 
have the most efficient shape* Its beau- 
tifully rounded limbs are a delight to 
the eye. but the best cross section for 
a bow is something much simpler— just 
o plain rectangle. This discovery led 
to the development of the modem 
Amerlcun fiat bow. one oasfty made 
variety of which is described here. 
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Tndiljf the curve of the tilJered how an i rrii. 
iron, thiCbed on th* floor, In ciiclf ; U*[he * 
apctei’ixvc m cut the brlLy down <o £i(|(te iLoea 


Flaee the bow In the vise and have an assist- 
ant. pull carefully on the lower tip while you 
pull the upper And idlp the loop in place in 
the- jifiek. Do not push on the limbs, for A 
brcakihft bow u-eariy always throws splinters 
forward with murderous force. The string is 
likely to stretch considerably, and you will 
hSvtio fidjtut the timber hitch several rin*MI be- 
fore you hold the bow bent to any great depth. 

As soon as you have a bend of some 3 or b 
in., in the bow, place the tiller on The handle 
and hold the bow* back down, on the floor, 
steadying il With your toes. Then pull the 
String up a few notches on the Tiller with both 
hands. Have your assistant rendy with a piece 
ol chalk to mark any section which does not 
bend evenly, for the whole bow must Con- 
tribute to The Shot if you are to obtain the 
utmost efficiency. 

Let the bow dawn, unbrace it-Hhat *5, riip 
the loop out of the upper nock— and replace 
in the vise for scraping at the spots marked 
by the chalk. To make Sure (list the whole 
Section is reduced evenly, rub the part to be 
scraped with, soft pencil lead. By scraping the 
marks away, you remove a thin layer of wood 
and will not risk reducing one side more than 
the other. 

Flat bows bend in a different are than or- 
dinary long bows — pracltcalEy a perfect arc, 
slightly flattened in the center opposite the 
grip. So slight is this flattening Lhailhe radios 
of the curve of each limb should be the some 
as the length of the draw— in this case 28 In, 
If a template like ibat On Ihe Hollowing page 
is laid on the floor and the bow: worked down 
carefully until it fits neatly within the arts, 
you ate practically sure to produce a bow 
which ml] give flat ■trajectory, good distance, 
and tittle jar. Do not keep the bow at full 
draw more than a few seconds- at a lime. 

Generally speaking, the bend should show 
first in The center of the limbs, then in to- 
ward the gnp, and larllv ™ the third df tbd 


3 1 1 the reduction! are mide with !h« 
bUde t;F a penknife «t a Ptecl »l- finer. 
Tfet wood ii Sitb-l m-fkifl Mfjih soft 
pencil to no- sport will ho *MtrL&nkcJ 


EipeiLal tare and dcLEcity art 
require:! in trim mini down the 
tipi or enda Of thi licntl wSifra 
die bow is narrow., TJie beat 
■tfcEoird Ji to teat tint btr.d 
ErequentLy by a ling (hr tiller 

limbi nearest the tips. Allowing the tipi to 
bend too Early in the work wuakcnE. them ex- 
cessively and produces whit are knbwn as 
Hr wlup ends.' 1 ' 

Finally the corners of the limbs arc rounded 
slightly to IftHh the danger of denting. Tlraw 
a line 1/10 in. cArb side of the back Comer, 
and 3/12 in. from the belly corners and round 
only bo these Lines. Sand with Xo, 6/0 garncl 
l&pet until fairly smooth and rub on a good 
Chat of shellac, 

The bow Es now ready to shoot for the first 
time. Although it is not essential , my own 
|V 2 cticc in breaking in a new bow ls to select 
arrows cws&Lderably heavier titan (hose to he 
used Inter, If heavy iirmws are available, use 
them for about 200- shots, as this works the 
bow down without permitting it to recoil too 
sharply, Birch hunting Arrows 4ii in in :iiam. 
ctcr arc about the right weight for this pur- 
pose; otherwise use cheap birch targe L arrows. 
They cun be obtained from archery dealers or 
Sporting good! Stems for so little llfcAt it hard- 
!y pays to alLcmpl Lo muke them, Beside* the 
shooting Lab to protect the fingers, an arm 
guard or IJ hraccr" is needed to prevent the 
bowstring from linJEsingc t h-o left forearm. The 
conventional bracer is rnndc of Ihjavy Leather, 
hut a piece ol lilwr or thin, narrow atrip uf 
hardwood may he tied on to serve the purpose. 

Now tiller the how again . It will have lost 
weight and changed shn,[>ft slightly, and will 
need Further correction 

Glue on a thin piece of white pine to round 
out the- hack of thu how. Taper It in grace- 
fully to meet the back of the how, and round 
it into ill* sides, A wrviceabfe grip is made- by 
serving 1 he bow with crab urw. chalk line, Or 
braided trolling line 'The total length of (he 


grip should be about 4 in., the winding occu- 
pying l f /i in. of this space and the balance 
being: covered by leather circlets. The upper 
iirelet has a project ion at the left of the how ; 
this serves as an arrow plate and prevents ar- 
rows from wearing the wood AS they leave the 
bow. Use ralker (hick leather SO it may he 
whittled away from the underside to a thick- 
ness equal to the string binding. Thr outer 
edp;e is trimmed to a feather edgP an ^ the 
cuds thinned to make a neat joint; then the 
leather as dampened, glue coaled, and bound in 
place with narrow Strips of doth until dry, 
As soon as the leather Is dry, shellac the whole 
handle. The cord may then be fioinEed as suits 
1 Hi ! bowyer's fancy, and another CoAt of shel- 
lac applied lo pro(-ect she color. 

Plush, velvet, leather, and gimp braid are 
also used to pad handles, hut cord affords a 
firm grip And is very durable. 

f.lncc the new bow has been well tested and 
has proved itself satisfactory il should he 
cleaned carefully. Remove nil tool marks and 
thoroughly Sand it with the finest garnet pa- 
per. Thin some while shellac about fifty per- 
cent with alcohol, Lum a little on a soft, lint- 
less cotton doth, and rub the bow briskly Un- 
til the shellac hn\- dried and a surface begins to 
show. It will be necessary (o work a short 
SKCivn at a lime ar.ri to go over the whole 
bow several times lb build up a shellac sur- 
face. Smooth lightly with vary fine paper or 
Si eel wool and rub with furniture or piano 
polish until a dull gloss finish results. This 
method builds up a surface so thin that it will 
not crack with bending, yet thoroughly wilier 
resistant and beautiful to the Eye ■ A bow care- 
fully waxed and polished after each Add day 
soon take.', on a fine luMet, and the surface 
becomes toughened. 

IF, idler A month or so of regular shooting, 
the bow is found too Strung for comfort! it 
can be reduced to suit and refinished. 

So fir as the making of various types of 
Arrows, bowstrings, braevrs. quivers, targets! 
and Other arehery tackle ts Concerned, there 
are several excellent handbooks and a variety 
nT booklets that give detailed Information. 

Keep (lie how unbraced when not in use. 
I fang it from A or Day it oh a shdF or 
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SCWLINE 


tiM&cs hitch 


Wrapping this (rip witSi cnis Lins. Thu tine 
If r]ove-li Itched to z convcnitr.t n±i] or hock 

across a pair of pejS Supporting the middle 
third of the bow. A good IbOw rSCk Mb be 
made bp diivinK sharp- pointed finish mg nails 
Eiom which the heiuR have boen clipped part 
way into a piaster wall nnd dipping; over 
'h^tn dowels in which a hole has been bored. 
The boles in the dowels should be a close fit. 
If the nails are driven at a slight upward angle 
and the dowels are cut to fit the wall ctottly, 
the effect will be that of wooden pins set in 
th£ plasty. If the nails alone were used, the 
iron would corrode and leave unsightly marks 
on the bow, 


A fl*t Imjiw tiivi with hindlti filer glued on, 

■ k pLrrhj.se:! Irflro d*il*r; ar.it fh« kfWt* used 

■ t upper and l-gwtt ends of the beumtrtaf 


A sliflf, loo narrow to accumulate Other 
impedimenta and with i raised edge, makra 
an excellent place to lay a bow, It tan be 
provided with a backboard bearing pop for 
twbKihg Other irchtry Supplies, 

IE ydu must keep yom bow ir. a steam- 
heated apartment dilnOg the winter, place it 
in the coolest dry loom. Hot,. dry heat soon 
makes n bow brittle. When storing the how, 
wmp it from end to end in a strip of woolen 
cloth, such as nn old Spiral lefcdrtK before 
slipping it into a bow case. It should be in-, 
Sported from lime to time, warmed occasion- 
ally, and strung and bcnL at intervals during 
the off season. In short, it should have about 
the same constd^rallon that you give your 
rifle or your golf equipment. 


Diairam, to aid 
in t-e E> t lti ^ Che 

tUfv* et n bow 


whEM Tn= &CnV 
TlLt,tgEO HO 
fuli DO*w 
fats Wi-lHIN 
I MIS ste 
IT -S fl.[A Jk / 
TD ShCOJ & 


Ttie eeftipljtid trtw bend* 
pHrJ*ctLy. iheait far, 
urtd h.li« h*rdr ft*bfn 
Uon d. hi marl S n(Lvtr-}i«d 
■ □ jdtntiflj. i 

Thti (Uvilnlltn ixow* 

111 * b ju , 1 drawn b*eb gl- 
nio-jl to the ‘ full juw ,J 


I'.ACf it.S EJE Of ftlSlLR 
c e-mt r & of vrw Hi fft 

WrliM :«5T‘-NO FQii f LrSVi 


THE DEADLY FOUGASSE 

By A.D. Cranford 


commercial. 

One pound of smtill stones, wrap meUl, 
broken glass or whatever your little heart 
deilrea; this is the part thrown al the 


Some people have a misconception 
about crowd control. Several have written 
THE SURVIVOR asking about recoilesfl 
rifles,, muzzel loading cannon,, and 
sophisticated methods of employing 
explosives. Really, the best device for 
such work is the Cbty more mine or- the 
fougasse. Since the average survivatiat 
has trouble getting military equipment 
such as Claymore mines, the LexL 
presented hero will show how to make and 
employ the fougasse. 

The fougasse is aimpte to build, it costs 
little to manufacture in comparison with 
other devices used for the same job (even 
a survivallst needs to choose cost effective 
weapons I, it uses low-order explosives 


such as gunpowder I which saves valuable 
high-order explosives for other duties! 
and is easy to emplace’ yet il is, a very 
effective weapon that can take care of 
moat of the chores people want artillery 
for. Properly loaded, it can kill humans to 
300 yards or motor vehicles to 50 yards. 

You will need the following to construct 
your fougasse^ 

iron pipe, approximately 3 feet lohg and 
2 to 4 inches in diameter. The pipe cannot 
have cracks or flaws, but other materials 
ca& be used with varying effects, 

Y* pound of a low explosive, such as 
gunpowder. This Is the propellent charge, 

2 plastic bags. 

Electrical Igniter, either improvised or 


enemy by the propellent charge. 

A can of plastic auto- body filler. 

Wage lor wadding. 

A firing circuit consisting of a battery, a 
switch, and enough wire to run between 
the position it is controlled from and the 
device. 

A non -metallic stick. 

And, some stringer rubber bands. 

Procedure: 1) Pack two to four inches 
of auto-body filler, depending upon the 
diameter of the pipe, at one end ol the 
pipe, following the directions on the can, 
and let it dry thoroughly (if a threaded cap 
to fit an end-- also threaded— of the pipe is 
available, those can be used, Simply screw 
i he cap on one end.) Barring electronics. 
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14 Plug of filler 

Zi Prcpe lla/Li; ehargo 


fri Sh«t ch-ftrae- 

'deather-prai)! cap 
*r Firing Leads 


SCOPES FOR SURVIVALISTS 


The ihin crosshair is the? maul precise but 
is herd to set in thick brush or poor light. 



f!y David Walker Personally, I like the poat- 

There are eountless brands of scopes. 

Nothing you cart improvise Will he.p The wider view will aid you in picking OUl Three of the best are Leopold, Redlield, 
your shooting as much as ji goad scope. 1 l target in the brush., IF you live iti a flat and Weaver. All are good quality, have 
wiL give you range and accuracy beyond open area a fix to 9* power scope would be wide .selections- and give their moneys 
anything else in your battery. Imagine a bout right. Higher powered scopes are worth. 

being ptrtlied by a sniper dVU yards n I urt“ difficult to hold Steady on the target llo-Li will need to buy mounts for your 

away and all you have is a bow or so use a rest if possible. scope. Different rifles wilt use different 

muzzleluader to defend your refuge. The Variable scopes have become very rnounta but your gun shop should have a 

majority of today's rifles arc drilled and popular and in my opinion for good reason, selection for all common makes on hand, 
tapped for scopes because the accuracy Versatility. You "never know under what The mounts consist of two [tents. Bases, 
potential of most cartridges is beyond the conditions vou might need your rifle when, which hold the rings. And rings, which 
range of the open sights supplied on the V . 01J arfl 
gun as it comes from the factory. 

The selection of scopes is overwhelming 
and the novice should know a few things 
before be buys, so he will geL the scope 
that will beat fit his needs and 
circumstances. Some factors to Consider 
are; 1. The terrain where you expect to 
do most of your shooting. 2, 'The 
anticipated range you will shoot from. 

3 - The weapon and cartridge you will USe. 

4. What or who you expect to be shooting 
at- There are same other factors such as 
Lighting conditions, that will be covered 
later on. 

The power of a scope is determined by a 
number. Far example 4x means the image 
will be magnified 4 times at a given 
distance. Lower powered scopes will have 
a greater field of view than a high 
powered one. Unless you expect to be 
shooting at very long range. I would stick 
to a lower power. In wooded areas a 2 to 
Sir power scope would be a goad eh nice, 


living self sufficiently, Variable bold the scope. I prefer Weaver mounts. 

Once you have your scope mounted you 
have to sight it in. It is difficult for many 
people hut it needn’t he. Sighting In is 
firing shots at a Large L and adjusting I he 
windage and elevation of the scope until 
the flight of the bullet cuincldes wIlIi the 
sight picture of the scope. If your shots- 
are so far off the mark you eannot adjust 
the scope to get them on the huUseye, you 
will have to shim the mounts. Shimming is 
placing small pieces of paper or plastic 
between the seopc and mount. This will 
move the sight picture, depending on how 
you shim it. -enough lo got it on target 
where you can then fine-tune it with the 
windage and elevation dials. 

A good way to sight in a bolt action rifle 
inside the house without shooting 
is: L Put a target on the wall oil the 
other side of the room. 2 . Take the bolt 
out of the rifle. 3, Use a rest to put the 
rifle on. You cun improvise with a 
footstool or coffee table. Anything that 


Thin crosshair 
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you can pul, the jjun on and hold, it 
perfect ly stilt 

Loot through the bore of the rifle and 
line iL up with the buhseye or the target. 
Mow hold it still and look up through ihr 
scope. It it also is lined up to the bullseye 
you're all set. If not adjust the stupe until 
it is. This will save you ammo and if done 
right will be dose enough so yett should 
only have to fin^-tuno U at the firing 
range. Re member that the weight anri 
brand oF you ammo are apt to vary ott 
their point of impact. 15(1 grain Remington 
wiil noL shoot exactly like 1$0 grain 
Winchester for example. So check and 
adjust your scope accordingly . 
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Scopes are of little use In the dark- 
some models use a battery-powered dot of 
light but ihis is not the best solution for 
the Survival 1st and Lhu tens of most Stupes 
do noi adapt to poor I if hi as well as your 
eyes do. The Army uses starlight scopes 
buL these are extremely expensive, very 
difficult to obtain, fragile, and difficult to 
mount because of their size. I feol the best 
sigh Ling device available In the average 
person fur use in poor light, is the Weaver 
Qwjk Point. It lb sighted in like a scope, 
and though it does noi magnify the target 
it throw* a fluorescent orange dot oT light. 
Where ihc? dm is is where 1 he bullei will 
strike. I; is ideal for use in heavy brush or 
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4 pleK dot 

poor weather and is extremely fast. 

It is far bettor than point shooting ih the 
dark. Qwik Fuint is afso avaiable for 
shotguns, a good idea since many people 
cannot afford Several rifles and you’d only 
be using it at close range any way. It uses 





Throwing Knives at Target Is Novel Sport 

E’opula. Science I9U3 jjS^t — 


swinging-! 

supportr, 


BUR LAO ■ 

paddimg 


CHOPPING 

LOG 


tapget 


METHOP OF HOLDING 
KNIFE (to THE?OwJ 


Gath Lunitnafii rhraw* 
three kmvei 3 1 a lime 
ini a i d :■ i Ihc poinli 


W GAPPED WIT H 
T|pE TAPE 


K NIFE throwing it an inexpen- 
sive, exciting game of skill 

in which all ages anil Loth - ,e 

sexes rati participate. Il has Mine- ti- 
thing of the novelLy and thrill of 
the circus and never pels monnionou*. 
The equipment can be set up in the cellar 
in an evening It consists of an old chop- 
ping block, three knives (ours tosi 19 
ten IS each), a small roll O] lire tape, raU 
bays, two boards, nails, and a little paint. 


ElfiW Ihc E1T|(£E j:i.l kEilVlE! 
wtK) I li:r.''d e-Cj rhu itiEre 


I-iy rough boa&ds loosely on the cement 
[lour, Ltn ler and in front of target. Cover 
these with r.jg hags or old carpels. 

All ordinary butcher’s knife vs ill serve 
the purpose. Grind tn the shape shown 
at C for balance, am! wrap the handle 


steady grip. Stand facing the target 1 2 ft. 
from it, knife in hand. With arm over 
head, elbow bent slightly, swine arm at 
shoulder fore ward ami downward.. 

After throwing three knives, we count 
score, remove them from target or floor, 


The total east is ksS than a dollar. 

The larget A is a block of woud without 
knots, 17 yi in. in diameter and about Li 
in, Jung, Soft pine 15 best. Saw i he face 
smooth across grain so that knives can 
enter with the grain. Paint rings as shown 
;U li. Allach a board midway from each 
end on chile r side, and bang cm joists 
about a? in, irum the floor in SUCll a W,1> - 
that, the block can swing hark and forth. 

About 1 ft. behind and, if necessary, to 
the left and right, lack up rag bags to 
&Lop knives and prevent their damage. 


with lire tope to hold the rivets. Grind 
and round off the cutting edge up Jo wum- 
in about ]ft id- of fhv |Jhj i n L and fdr: the 
point Hi a blurt, chisel-like edge (ha| i> 
not shaqi enough at any place to cut the 
hand. This is important, Experience has 
shown that although this makes the game 
safe, it does riut interfere with the pene- 
tration of ih- knife. Nut one of all who 
have thrown these knives has ever re- 
ceived even the ^lightest injury. 

The position of thy knife m the tight 
hand Is shown at D , This gives a firm. 


■nnt: throw them again Lin til we have 

I brown M knives In 7 sets of 3 each. The 
accumulated lolai llius gained is our score, 
A doubtful knife in the target is m ensured 
across its Valth at the suriutc of the tar- 
get The greatest width in cither ring de- 
cides the issue, and one exactly half and 
half is counted on the lower score. Only 
knives in the target after the third has 
been thrown are counted. Variations in 
knives, knife holds, distance from target, 
j ml ot her Conditions will quickly sug- 
gest themselves.— W. W + 
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HOMEMADE 
SMOKE BOMBS 

by Ke»in Christopher 

For some reason, smoke bombs hold a 
special place in my heart. Nothing can 
bring on as much confusion or panic and Ls 
so safe, simple and fun to make, 

A good smoke bomb filter is a seven-ten 
six volume mix’ of potassium nitrate and 
sugar, respectively. This can be used as is, 
in powder form, or it can be pourud into A 
soda or beer can an d, r with a cut straw 
covering the fuse, can be carried in the 
open all day. 

Another good filter is a seven three’ 
three volume mix of potassium nitrate, 
sulphur and regular household flour, re- 
spectively. 

Both of these mixtures produce flame 
and great heat and area little frightening 
to look at . The Elame can be suppressed if 
you add a little table salt to the mix. 
Another chemical which suppresses the 
flame is ammonium chloride (sal am- 
moniac) and it has the added advantage of 
increasing the smoke output. But, take 
care when adding these suppressants 
because too much will kill the reaction 
COmpLately. I really haven't done much 
with this flame suppression thing so 1 
can't tell you how much to add to be ef- 
fective. 

As 1 said, a good container for these 
mixtures, is a soda or beer can with a pop ■ 
top lid. Of course, you can use them as a 
powder, but they’re a little difficult to 
light. The best way to light a puwdu'r on a 
flat surface with a match is to plunge the 
match into the powder while the head it- 
self is still burning. Match heads are pot- 
assium chlorate mixtures and generate 
quite a hit of heal; enough to light most 
mixtures. 

If you want to make a nifty, canister- 
lype smoke bomb, you’ll need a pop or 
beer can with a pop-top Kd. Wash the can 
out and let it dry, Then, using a paper 
funnel, just pour your chosen filler in 
through the pop-top. stick in a Fuse and 
tape the can shut. If you want to walk 
around with the thing in your hand and 
not be noticed, then use clear scotch tape 
and cover the fuse with a drinking straw 
cut so that the smoke bomb looks tike a 
can of soda with a straw in it. [This is one 
reason that i prefer a soda can. A drinking 
straw looks just a little stupid In a beer 
can. Also, you can take a soda can more 
places without hassles because it’s non -a l 
coholic). 

If you're the domestic type, then you'll 
want to make a Super Smoke Bomb. Tins 
kind puts out the mast smoke of all but is. 
of course, the most difficult to make. 
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You'll: need another clean and dry soda 
or beer can with a pop- lop lid, Take off its 
bottom £o you have a nice, clean cut. In 



other words, you want the bottom of the 
can to be a perfectly circular piece that fit* 
snugly into the cam. Use an electric can 
opener, Anyway, stick a fuse through the 
pop-top and tape it to the inside ol the can 
with flammable tape fyou can use scotch 
tapel. Also, cover the rest of the pop-top 
with tape and you're ready for the next 
step. 

Now, get a hoi plate and take it outride. 
Do not do the following indoors! But two 
cups of sugar in a cheap pan, place it on 
the hot plate and wait fur the sugar to 
melt. Watch it constantly to make? sure it 
doesn't begin to bubble, If it does, stir for 
a little while. When there gets to be more 
molten sugar than solid sugar, stir con- 
tinually until all the Lumps are gone. If the 
sugar begins to bubble, steatn or turn 
black, remove from the heat. When It all 
haa melted, turn the hot plate to “low 1 ' if 
it's adjustable. If not, remove from the 
heat. 

Slowly, a little at a time and with con- 
stant stirring, add two-and-one-third cups 
ol potassium nitrate (at this moment, the 
mixture is very flammable, almost expEo- 
aive, and so is dangerous. Be careful |. As 
you add the nitrate, the goo-p will thicken 
considerably. If it gets too difficult to Stir, 
you can heat to thin it out a little, but Lake 
care as too much heat wiJI cause the goo-p 
to ignite. Keep a hose or a bucket of water 
around just in cusp, wear goggles and 
never put your face, hand or anything else 
you might need later over the pan! 

When all the nitrate haa been added and 
the mix has been well-stirred, scoop it out 
into the can you made earlier and level the 
goop out so that the bottom of the can 
looks natural when put over it.. Let the 
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stuff ruol for about an hour and glue or 
tape the bottom on. If you use glue, use a 
non water-based glue because water all 
but destroys this mix- If you tape and 
want to Carry the thing around, USE scotch 
tape as described earlier. 

By the way, J call the potassium nitrate- 
sugar goop you just made “The All-Star 
Flaming Peanut. Brittle," If you really 
want to get ridiculous, make about ten 
Limes as much and scoop it into a three- 
pound coffee run. Wow! 

All these smoko bomba produce terrific 
heat and usually melt the can in which 
they're contained. This can be a blessing 
or a curse. On one hand, the heat keeps 
anyone from picking the bomb up and 
chucking it out a window, but they can 
also cause fires which can kill people. This 
is not good so judge yourself accordingly. 

Though I call these smoke bombs, they 
have other uses. They produce a large, 
luminous flame, lots- of noise and, of 
course, large volumes of smoke. In short, 
they make their presence known. So they 
can be used to distract people or as tncen- 
diurius. 

i f E were to j udge t h esc smoke bom bs in 
terms of their smoke Output, the Order 
from worst to best would be: potassium 
nitrate-sugar; potassium nilrute^ulphiir- 
lour: and the Super Smoke Bomb, 

THE FANTASTIC 
FEINWERKBAU 

The first offer In Mel Tappan's FS 
Letter Is the Femwerkbau 124 air gun, 
Below is Mel's description, 

"Without question, the Feinwerkbau 
Sport Model (known variously as the F-12 
or the F -134) is the best air rifle for 
survival use made anywhere in the 
world- - and by a considerable margin. It Es 
extraordinarily durable, simple to repair, 
more powerful than any other rilled air 
arm and it is capable cF a very high order 
of accuracy. Mine has fired several & shot 
groups at 26' which measure between 
.095" and .12" on centers, and after 
several months or shooting it now 
develops a muEztn velocity of 855 fpa. Ill 
normal use, only three parts can be 
expected to need replacement: the main 
spring, the breech seal and the piston seal. 
Both of these seals are made of durable 
synthetics which tend to resist both wear 
and deterioration, and the rnaxsive 
mainspring ts unusually sturdy. It is 
unlikely that any of these components 
would fail during a single lifetime, given 
reasonable care and barring abuse, hut it 
would he prudent to stock two spares for 
each, nevertheless;: th&y are quite 
inexpensive. If you intend to make serious 
use of air guus m your survival plans, the 
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Feinwerkbau is your clear first choice,'" 
(Survival Guns, pp. 210-217, Tappan, 
Ja tills Press* Box 578, Rogue River, OR 
97537.) 

I ordered one and at first, 1 couldn't 
eve q cock it. A call to Mel fixed that. One 
simply grasp? the barrel and the stock and 
bends il down over the knee and it will 
open up and expose the chamber for 
loading. When bent all the way* it clicks 
and you then know it is charged with air 
and so when loaded and dosed, it is almost 
ready to fire. Cocking the rifle causes a 
red safety indicator to stick out the rear of 
the chamber, This must be pushed in 
before the gun will fire. 

A4X Bushnell scope loot illustrated) is 
slid over the two ridges above the safety 
indicator and tightened with an Allen 
wrench. Before tightening, the scope 
should be sighted in. This 3a done by 
setting up a bag of grain or sand to rest 
the rifle on so it dioesn't twitch around. 
Then sight it in on a target you can't miss, 
like at 15 feet away. 

Then loosen the scope sight by screwing 
the eyepiece forward. Then look through 
the eyepiece and twist unu way and the 
other until the target is clear- Then screw 
the eyepiece back to lock it in the focussed 
position . 

There are two small knobs in the middle 
of the scope. Fire the ride and if it is high 
or low. Lake off the plastic cap from the 
top knob. Then use a coin to turn the 
screw one way or the other and fire again, 
You will then know which way to turn il to 
raise or lower Lt on the target. The side 
knob controls the pattern to the right or 
left. Of course* this is juat to show how to 
Alght [L in. You wij| eventually decide ou 
the general range you will be firing from 
and the adjustments will have to be reset 
for greater distances. 

The rifle comes with a box of 50b 
Flathead pellets. The pellets cost about 
$&O0 per IbM. 

Mel told me he had killed a fox with his 
Feinwcrkbau And this worked fine. But a 
little overkill never hurt anybody so T'll 
show you how to beef up this goody to 
take on deer and oven human marauders. 

At first, 1 bought a packet of 15 No. 2. 
a/a inch brass, flit head wood screw* for 
40c At the hardware store. Using epoxy 
resin, I glued the screws onto tho flat 
heads and left them overnight to harden. 

Then I got out the potassium cyanide. 
Thie has to be dried over a heater or in an 
oven since it becomes damp on exposure 
to the air. When its completely dry* it is 
ground to a fine powder and mixed with 
just enough Lepage's mucilage to hold It 
together. (Don't use white glue as it won't 
work with this-) Then put a dollop of 
cyanide on the screw and roll it between 
the thumb and forefinger until ft is 
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EASY TO COCX - na reptired puRTipiftf, iks tOj 
to run am. jsit <m« tuy cwHifij tfrOtt La dewfop 
l-Ke RpO ffit |V nickinK k^cr A 10 atElpntil Ihii il 

Ulrr anf* IS lb*, to c«fc, COMM-fTE KIT - Wo 
f«l ihi.i nrlrh- 1 quality rlfta, you rv'jil hin Ihr 
CquipmnL to Atop Ik up. Thwfixe *1 »fl{ Mlly 
nil ihe 124 -wirh tit upVtcn kit that Lndudt-i a 
r<pl*ftmtn[ mauaennj, p±n<wi it+i L imj 0 rtf I, ihi 
only pjns :hjr shrmfo *»tr And irptirinj, SOD 
htmlirtf . prlfelt* ml, col Ini needle, itmJ 
biDtiKitoiu vi i Ik tart tad vm of pccdikwi ilr 
ItfWi, 


b*ta aaitlia tboal W Many tneok t M'athEttia. 
WiLh ■ Tpictally jmjiILu idjirrkd leapt, Il on V 
u4 m in aualbnt atapcA frit imi.ll £imt JurJirip*. 
Jl tar H If ltd for ttadWi| aft rifle uk Id children, 
to Ait-i pridKC fof ImpuBitni itilLi, or ptu iltUrlK- 
rOWERTl'l AJfD ACCURATE it « ftel il 
mil put i 7 ^ Tit I IhrwujA j dry I " pl',e hand. With..* 
•rape. you cun Hike head Hull uul In 50 yitdljod 
OiyrrKl. It Hu Ibt wight ini foel ->f ± lirp? Lilit-rc 
(tfl* and there I 4 tMt^tlly no itcoiI or discharge 
wund Ecconlend with. 



Air Sum Diagram 
showing the meoh**- 
flaw) Lim of an ordinary 
*TK of air weapon 

fiffjvl VpattA. nrnJ Miu to clrriD th<n irilff , 
nil nLcctiariom., Ehn TTWtaJ cover remit 
l>6 UiiKTCwml* Etr-geilwr with, nny pprU 
aKju'I m-iI tli^roto. Il Uh uj.r.nf; u w-wJ? 
4iT braHem* a. new «rm mu*L b* fitted. 
ITw Iwlrton aWufd bo.tjLi.-r, <hiE* the nfor 
nprEDR ctimpyrteswl in A Vif^, litxl up w ith 
t^iiur* nnd fitted in. prquttcm. Th& 
trlgget crlkih ur fcl (ached rtKlcin^-wn 
HtiDulii he i>ii(L', c '|,n'>r( fv tfiftem oreer, 
«nd , il rerccdiiary, unw gip« LH , Tito 
r>«tA * J i j>t 1 1 i I bo replaced* nijd. when 
they ant rw%u«i r flue AElocl-jed to 

lhth spring may bo buret with a vd-Lot 
wire null lh» bit* pulled out with a 
wire hook. 


ver fflcCt/fft'/W 

/ Fistrn * ’ Cm ho. 

Ain GUH : Ua« Ed Ldoi AlE«f. Tine pHn- 

clplni a EL wtich the varioua typ™ *f Air euri 
work an more ar Lew ide tA ic±l. An sir cHb t „ Loh 
tji ihc lortn of 4 Under hnviag iruide nrs Jic-f-nr- 
(Italy attEcp pialnn diivetk by « potreriul epring 
ii liLacbed In the ■ L r.'O k. A lever, uasipjly tmi, 
iicelfd l>*tK tUtck and l->n mil, wfsfori aro 
hioppid tognLber. campEWW* tike apring wV'n 
IIh bnncS la pul led dtinn ; Iho pi* Loti la held 
in pfrhitihti. Ly Iha thigfrttr, and. when the bulVt 
or jptdLst ia irjtnrtoi, ftrid. th.i bh twt raulhccd nnd 
LockwJ by lie catch, the gsrq ii nsady [of irt*. 

On Hue hIeik of I ha tripper ths palfok cveEv&a 
llv full foh» t/i tb<* e^lipwvd idr tonned hy Ihn 
•udden rnfoBae of tin nprisi^'dnvnn piaEon, 

'JHpn ntdy pat! of an air ptn ILHely to <ynt 
q[ 4>TiJcr with ordinal^ Ltm ia Ihn aprinj;. To 


properly covered and no wider than the 
pellet's n&L head. 

After covering ia many screws as 1 
wanted, I dried them over the heater and 
stored them in a xipdock plastic baggie to 
prevent them, from becoming moist. They 
have to be stored this way until shortly 
before use aa moist cyanide would alcmgh 
off the screw in flight, (The same rule 
applies to hollow point bullets filled with 
the cyanide-glue mixture. You may 
consider covering the eyanide-glur with 
plastic spray but don't. The action of the 
blood on the cyanide-glue moistens It and 
circulates it throughout the body within 
secoods. Plastic spray would keep it from 
being dispersed, k 

At first. 1 rolled the cyanide-glue on the 
plain pellet and in the depression in its 
efid- Then I look a chunk uF ham and 
everything else to the Eureka P.D, to 
demonstrate it. 

The cyanide pellets alone went over an 
inch and half into the ham. The pellets 
with the screws went in almost three 
inches* being slightly heavier and sharper. 
The officer in charge sent an extra cyauids 
pellet to the Police Lab but the results 


aren't in yet. No matter. Estimates of 
lethal doses run from 2/3rds of a groin to 
three. Think of a grain of rice or wheat 
since LhaL's where the measurement 
comes from- Blood circulates in the body 
six times per minute so death is quick. 

The screw held at least a grain (more 
than the pellet alone). Even so. one should 
be sure. I then bought a box. of No. 13 J A 
inch flathead wire nails, 2 oe* for 49c. I 
counted 213 in the box. 

I cpojdcd some nails to pellets and next 
Hay covered them with muciiaged cyanide. 
Three grains or more there. (Note: Don'L 
handle cyanide for more than a few 
minutes* then wash your hands and 
anything Ihe cyanide has touched,) 

I didn't test the nails tm meat but shot 
four (without cyanide) at a IVi inch 
redwood board- Two were not properly 
centered on the pallet tops and they went 
in sideways at Least '/* inch. Figure an foch 
in flesh and a terrible wound— 'With 
cyanide., certainly fatal. The other two 
were properly centered and buried 
themselves one inch straight into the 
redwood. They would have gone about 
four Inches into flesh. 
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Guns oawneii by cyanide is perfectly f'fiiirAO*** A TrPllHAP I^Ar 

safe 10 eit. A deer carcase will be bled, VOUrage, ^ I reatl&e I OI 

removing most of the poison. A rabbit or 4 Ynr Timafi 

squirrel may bo soaked in water for- a UU1 lllUCB 

rouple of hours il il makes you fee] safer. By Kurt Sax$n 

„ ... . Evaryone has hla oi*wn definition- of courage. My definition la doing wh&f 

cyanide pellets for air puns. ] know thev one Is afraid lo do. Over the long haul, 1 believe lhai courage Is hanging in 
wouldn't be legal to use against humans, there, doing the drudgery, taking flack from the apalhetlc and get ling things 
Even so, baldrics would be impossible done which most people don't appreciate and believe should never have 
nmee the pellet becomes completely be&rs started In the first place. 

distorted, unlike moat bullets, especially In my opinion, Ihe best description of courage In all H§ forms was written 
of Large caliber, by Horace Porter, a Union lieutenant at the battle of Fort Pulaski In 1862. He 

For air pistols other models of air rifles, was a constant combat ollicer throughout the Civil war and rose to general 
accessories, etc., write Air Rifle and was aid-de-eamp to General Ulysses S. Grant. 

Headquarters, Bos 327 Grants vilte, W.Va, Hi& accounts of individual courage will be familiar to any parson who has 
2614 ? and ask for their catalog. It's black faced danger whether In civilian life or In combat. In any nation or [n any age. 
and white &nd may be free. Another firm. An interns I Eng sidelight is his description of Soldiers dodging bullets. The 
BeemsTi's. sells Beemati's Precision phrase has come down to us only figuratively. However, during Ihe American 
Afrgun Guide for $1.50. Send to: Bee- Qj v jf war, the bullets were Minle bails of 50 caliber, hollowed al the back, 

man's Precision Airguns, Inc-, They were propelled by black powder and expanded on leaving the barrel to 

San Rafael. CA 9-1903, about the size qf a half-dollar. Thus, under the right light and the proper 

fve include*! a diagram of the stun dare an gj es one CO uld actually see them coming, 

air gun from (Ms Home encyclopedia. 

I&35. Also look up “Acrguti" on page a43, THE PHILOSOPHY OF COURAGE. 

I consider the Feinwerkhau 124 the best From THE CENTURY MAGAZINE, June IS88 

survival airgun, It will last a lifetime with By General Horace Porter 

B!«» iu «mnc ' »"Jy s ™,m, Powerful utuocrcfc W 

about $6.00 per ihouMn you ti -apgflfc brun IJUuOcd with courage as (he sole [wUcnt 

much as you like- You can consider it your of Mobility - t kings have maintained ih-cir 4y" 

rabbit gun if you like but With cyanide 11 nasties with no Other virtue to commend [bent 

coated wire nails epoxiod to the pellets to their subject*. A onee populai farce set 

you can bring down deer or human forth these two opposite trails in human na- 

marauders with ease. tuni under tlsc title of 11 The nervous man and 

. the man of nerve. 1 ' 

An A nnlifflHAn liflk Courage has so many different natures, as- 

ruBBT sumes so many different forms, and is subject 

f AP Ctnall Wmimlc to so m.my eccenlricilies, that it IS hard (o de- 

Iv 1 ! uHlilIl V T U lulllB Ji„ r . j. Tr, unuiribc it into the two V If and di. 


J,H|i:it-i,l 'NTHA-l, 13‘:-l!VI,t HLNBtli.lt. 

ml 1’KE.NCH writer li:iS said 
raK i.'lvM every mistake made 
«K in lire can bv traced to 
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Ll;j.h the toiler. He made no disguise ot hts 
nervousness at this new form of danger, I 
recollect a company officer of infantry who 
never seemed to know what the word fear 
meant under any Circumstances until hii pro- 
motion to a higher rank compelled him to 
mount it torse, and then hii mind knew no 
peace. A sudden, snort from the beast alarmed 
him more than the opening of a bolter} , and 
the prolong up of the animal's ears had more 
terrors for him than a bayonet charge. 

These instances, though numerous, arc the 
exceptianj, not the rule- They can often be 
accounted for by Use fact that the victim had: 
suffered a severe fright, perhaps in childhood, 
which produced a permanent shock to- his, 
nerves, and made him timid ever after respect- 
ing the particular form of dim per to which 
he had been exposed. An acquaintance of 
mine whose repeated acts of gallantry in the 
field hart convinced all his comrades that he 
had been tom Without the sense of fear was 
seen W give a wide berth to any homed ani- 
mals that came in sight. Whenever a drove 
of tOftimisSAiys cattle were encountered on 
the rond, he began a series of well-timed in a- 
neuvera with a view io getting a fence be- 
tween himself and them in I he shortest possible 
time. Their approach seemed to demur-dire 
him as much as a cavalry charge of the en- 
emy elated him, The providing of an army 
with " beef on the hoof" was one of the meth- 
ods of military logistics which had more ter- 
rors for him than a prospect of starvation. 
When twitted Oil the Subject, he one day said 
in explanation, that, when a child, s enw had 
once chased him, thrown him down. Bind then 
tossed him on her horns, and he had never 
recovered from the shock, or been able to 
to-; fall iT'-nn lii> mind die sense of tcTror the 
circumstance produced, Et was the burned 
child dreading the fire. 

This instinct is common to all animals. At 
a country station on cute of our railways ;i 
pig used to to a constant visitor, and drove 1 
thriving business in picking up stray grains 
ut cum whicEt dropped from t he bags js they 
were loaded, on the cars. One day the pig's 
gFetd £0 far overmastered has discretion that fits 
tail g&t nipped between the brake-shoe mid the 
oar-wheel, and when the train started the fait 
was jerked out by the root. The victim of this 
sudden catastrophe was now confronted with 
the dismal prospect of having to navigate 
through the rest of life with his steering ap- 
paratus a total wreck. He continued coming to 
the station after that, but whenever he heard 
the clatter of an approaching train, he hurried 
off to a safe distance .and backed up close 
against a bnck wall till the cars had passed; 
he 1*15 never going to permit himself to be 
subject to the risk of such, Aft indignity again, 
even though there was no longer any tail fan 
to to pulled out. He had acquired sufficient 
railroad experience to appreciate itifi magni- 
tude of the toss Of termin aL facilities. 

As one's physical condition is affected by 
circumstances of health and sickness, so dues 
one 1 ? courage vary under different surround- 
ings. Troops, after being refreshed by a nest 
and a good meal, have stood their ground 
under a fire from which they would have fled 
in confusion if tired and hungry. An eirtpiy 
a to roach, tike conscience, make? cowards ofus 
all. r rhe Duke of Wellington proved himself 


a pliilocvopbet when he said, " An army moves 
principally upon its belly." In the days when 
personal difficulties were settled under the 
<f code, lh the parlies never tried to screw their 
courage 10 the Slicking-point on empty stom- 
achs, but 11 pistols and coffee 1 ' always went 
hand in hand. 

In the successful attack made by Admiral 
Du Pont with hii fleet upon (he Confederate 
forts which commanded Port Koyal harbor, 
when the dinner h&Ur arrived the admiral 
directed rations Co to served as usual, and the 
crews were ordered TO cease loading thdr 
j^uns and go to loading their stomach? to for- 
tify themselves for the continuation of the 
battle. The commanding officer was severely 
criticised for this at the time, but it was after- 
wards genially conceded that he understood 
the true relations between the nerves and the 
Stomach, and gained Ebe victory all the sooner 
by faking time to lodge Itot dinner where 
it would do the most goto, An attack of 
dyspepsia or u torpid liver will sometimes rob 
a man of half his natural courage t rabbit# in 
his path then become magnified into lions, 
and mole- hills into mountains. Napoleon lost 
the battle of Lcipsic from eating too heavy a 
dinner and toing seized with a fit of the blues 
brought on by indigestion, At the Latin roots 
of the word Locate the source of coinage En 
the heart, mid as the seal uf all courage is 
believed by many to be in the mind, nO One 
would attempt the ungracious and unsenti- 
mental task of trying to transfer its local fan 
to Lire Stomach, liut facta point to the belief 
that the condition of the stomach has some- 
thing to do ci en with (his high attribute of 
man. 

Courage, like everything else, wears out. 
Troops used to go into action during our late 
war displaying 3 coolness and steadiness the 
first dfty tbitl made them seem as if the scratch- 
ing of shot And shell was the music Oft which 
Lhcy had been brought up. After fighting n 
rouplc of days, their nerves gradually lost 
their tension, their buoyancy Ot spirits gave 
way, and dangers ihcy would have laughed at 
the fust day often sent them panic-stricken to 
the rear on the third. 

It was always a curious sight in camp after 
a three-days 1 fight to watch the effect of the 
sensitiveness of the nerves; men would stun 
at the slightest sou ml, and dodge At the flight 
of a liiid nr a pebble IffSrd nt them. Gnecd 
1 ho chief .Minis- inenfa on such occasions used 
to lie to throw si ones and chips past one an- 
other's heads to sec the active dodging that 
would follow. 

Kccruits sometimes rusli mro dangers frurn 
which veicrnns would shrink. When Thomas 
was holding on to his position at Chickamauga 
on the afternoon of the second day, and re- 
sisting charge afler charge of an enemy fl eshed 
with success, Gelieral Granger came up with 
a division of tTOops, runny of whom had never 
before been under fire. As soon as, they were 
deployed in front ot the enemy, (hey ret up a 
yell, sprang over the earth - works, charged into 
his ranks, and created such Consternation that 
the Confederate veterans were para lysed by the 
very audacity of such conduct. Granger* aid, 
ns he watched their mo demerits, "Just look At 
them; they donTknuw any better; they think 
that 's the way it ought to to done. 1 'll bet 
they 'll never -Jo it again. 11 Men, tike children, 


are often ignorant ol danger till they learn its 
terrors in the school of experience. 

Every soldier understands why '"two o'clock 
in the morning r ' courage is reeognired ascuitr- 
age in its highest form. At that time many hour* 

of fasting have occurred since the e ven i ng meal ] 
enough sleep has not ynj been had to restore 
the nervous system to its normal condition 
After the Fatigue and ■exciltment of the previ- 
ous day ; it is the hour of darkness and silence* 
when the mind, magnifies the slightest bounds. 
The stoutest nerves require a great deal of 
bracing when a camp is startled Out uf its 
sleep by an attack at such an hour. 

Nearly all persons are more timid, when 
nlQftiC., The feeling of lonesomeness is akin 
10 fear, A i SpotSy] Vania a staff officer fl Inched 
and turned back when bearing a message to a 
part of the field which required him to pass 
along a road exposed to a short-fange fire from 
the enemy.. Hia courage had stood every Use 
when in the company of Others, but on ibis 
occasion he had set out alone, and had been 
Set ted with a fear which at the time completely 
utUtt turned him. 

A woman when quite aloto in a house at 
mght may be tortured by a sense of fear which 
completely destroys her peace of mind; but 
Let there be a child in the same room with her, 
and sfte will feel but Eitlte apprehension of 
danger. The relief comes, not from any protec- 
tion she believes the child could afford, but 
from her release Trcm the fearful sense oflcne- 
sora-cness which had unnerved, her. 

There is a peculiar significance in H< shoul- 
der to shoulder M courage. It springs from a 
sense of the strength which comes from union, 
the confidence which lies in comradeship, the 
support derived from a familiar “ touch of the 
elbow."' 

A battery of artillery has often been ordered 
to open fire when there was no chance of do- 
ing the enemy my damage, merely for the 
moral effect upon rhe infantry, whose courage 
is AlwAyi increased by feeling that they have 
the support of the noise of the sister arm of 
the service, if nothing else. 

Indifference to danger is not always the 
form of courage which should entitle its pos- 
sessor to the highest credit. It is a negative 
virtue a compared with the quality which 
enables one w perform a dangerous duty 
while realising the full measure of the peril 
encountered. 

There two traits Are best illustrated by the 
old story of the two soldiers whose regiment 
was charging up a hill in a desperate attempt 
to capture a tottery. When half-way up, one 
of them t urned to the other and said, " Why, 
you 're as pate a# a sheet ; you look like a 
ghost; I believe you 're afraid.' 1 "Yes,! am," 1 
was the answer; "and If you were half as 
much afraid as I am you 'd have run long ago. w 
It is something higher than physical courage, 
it ls a species of moral courage* which recog- 
nizes the danger and yet overmasters the 
sense of fear. When the famous mine in front 
of Petersburg had liecn completed, and the 
National troops drawn up ready to charge 
the enemy's works as soon as the mine had 
done its work in creating a breath, the signal 
was given just before daylight, the fuse was 
lighted, and the command stood waiting with 
intense anxiety for the explosion which was to 
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follow. Dm seconds., then minutes, then tens 
of minutes passed, and still no sound from the 
mine, "Hie suspense became painful, and the 
gloom of (lisappolnlment overspread the an.-e 
ions faces of officers and men. The fuse had 
been spiked about midway, it was now 
thought that there mas. a defect in the splice, 
and that it was at lh is. point that the fuse was 
hanging fire. The day was breaking, the 
enemy was becoming alett at sight of our un- 
m linked columns, there wAa not a moment (0 
be tost. Lieutenant Doughty and Sergeant 
Rees, of (he 46-th Pennsylvania infantry, now 
volunteered to examine the fuse. They en- 
tered the Jong dark gallery which led to. the 
mine, and without stopping to calculate the 
chances of Life, calmly cxposerl themselves to 
Oht of the most horrible forms of death. With 
nr> excitement to lend them frs intoxication, 
with nothing to divert (heist minds from, the 
fate which seemed to Await (hem, Lhey fol- 
lowed the course of the fuse through tin; long 
subterranean passage, found the defect at 
whjeh the spark hid been arrested, and made 
a new splice. On their return the match was 
Again applied, and the train was now prompt 
to do its deadly work. These men displayed 
even n higher Order of -courage than those 
who afterwards charged into (he breach. 
Perhaps the most striking case of desperate 
and deliberate courage which the history oT 
modem warfare has furnished was witnessed 
at Cold Harbor. The men had been repeat- 
edly repulsed in assaulting earth -works, had 
* each tim-e test heavily, and had become irn-. 
pressed wuh the conviction that such attacks 
meant certain death. One evening, after a 
dangerous assault had been ordered for day- 
light the next morning, I noticed in passing 
along the line that many of the men had 
taken off their coats and seemed engaged in 
mending rents in (Inf hack. Upon closer ex- 
amination I found that (hey were calmly writ- 
ing their names and home addresses on slips 
of paper, and pinning these S-lipS upon the 
backs of their coats, so that their dead bodies 
might he recognised upon the field and their 
Die made known to their friends at home, 
hfevcf was (here a more gallant assault than 
that made by (hose men the next day, though 
their act of the night before bore painful proof 
that they had entered upon their work with- 
out a hope of surviving. Such courage is 
more than heroic ; it is sublime- 

Reckkssness often masquerades as cour- 
age, but it is made of different motile. FElbO, 
in reasoning upon tads subject, says; 11 As 
knowledge without justice ought to be called 
cunning rather than wisdom, so a mind pre- 
pared to meet danger, if exerted by ita own 
eagerness and not the public good, deserves 
the name of audacity rather than of courage," 
Courage bom ot paSviOfi or excitement 
should always be looked upon with suspicion. 
It may fail at the very moment it is most 
needed. I remember a soldier in (Hie of the 
tegular batteries in the Army of the Cumber- 
land, who had displayed C&OSpicu&UE bravery 
in a dozen engagements while serving his gun 
SI a cannoneer. At the battle of Chickh- 
Uiauga he was assigned to duty as a driver, 
and instead of participating in the excitement 
of loading and bring, .he had nothing lo do 
hut sLl quielk on lus horse and watch the 
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havoc created around him by the enemy’s 
shot. He soon became seised with a terror 
which completely unmanned him, and after 
the battle he implored his commanding officer 
to send him back to his gun, saying that if he 
ever h ent into another engagement ns a driver, 
he felt certain he should run away and lose all 
the reputation he had ever gained, H:k cour- 
age had disappeared with the excitement 
which inspired ir. 

Men have performed deed,!* of brave ry by 
being goaded on by anger or stung with 
taunts,, but those who requite to be lashed 
into A rage before they can key up their 
nerves sufficiently to meet danger are not the 
possessors of a courage which is trustworthy. 
Fierce fires soon hum out. According tr 
Shaftesbury, " Rage can make a coward fight, 
hut fury or anger can never be placed to the 
accou nt of courage." 

it is a fact known to every soldier that (.he 
most courageous men indulge the least tn 
brutal bullying, and (hose who exhibit all 
the pluck necessary to make them leader? in 
street rows and prize rings are the first In 
shirk an encounter in which death stares them 
i 11 c he face . Du r ing ou r i vii war U-,c r c^itu l-ci r- 
whicb were composed of plug-ugl its, thugs, 
and midnight rounders, with noses laid over 
to on e side as evid etic-e (if I heir pro wess in ! <nr- 
room mills anti paving-stone riots, were gen- 
erally cringing cowards in battle, and the little 
courage they exhibited was of an exceeding b 
evanescent order. A graduate of a volunteer 
Are companv arrived in Washington one day, 
in the ranks of a re cement in which he had 
enlisted. As he stepped from the cars he 
look off lib coat, hung it over his arm, tilted 
his hat a lb ile farther up behind, brushed his 
soap-locks forward with his hand, and ■.aid to 
a midget of a newsboy Standing ill the Station, 
11 1 say, sonny, hev you seen anything of jo- 
It?ff Davis around h'vnr? Ve Ye lookin' fur 
him." 

" You 'd belter go down to Richmond and 
do yer lookin',*' replied the hoy, 

11 Well now, sonny, don't you worry nunc 
about that," said this forerunner of destruction, 
"That *5 de very town ve 're goin' fur, and 
ven ve gem inside cT i:,thnr von't he anything 
tnn vacant I ot-: around char, you bet." 

In his first fight tins same plunging swash- 
buckler suddenly became seined, with a feeling 
of marked tenderness rowanls his fellow -be- 
ings generally, corn juried he mri nnL want to 
hurt anybody, and soon smirk his last gait 
in an eflbrt to join th 1 baggage-wagon com- 
mittee m the Ti-.ir. 

Courage, like mr»[ oilier qualities, is never 
assured until 11 hi* burn tested Mo man 
knows orei ivrly h-Ow he will behave in hat tic 
until he has been under fire, and thu mind of 
irtrViiy a gnlknt fellow hns been soreli per 
plexed by the doubts that have entered r: pre- 
vious to h is first trph t. lie somctiin l - fear s, | . b 
courage, like Rob Acres 1 !, may Out, nnd 
that he may beha v*.- like die enthusiastic young 
hunter in pursuit of bis first hear, whu ft 1 lowed 
the (tail vigorously all day, Spoiling fur a 
chance to get to uluse quarters with the nni 
icpil. hut in the evening suddenly turned hack, 
giving a* su ex]- ihation of his abrupt aban- 
donment of the hunt that the heat's creeks 
were gelling too fresh. 

At the beginning of our war qtticers Idt that. 
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:le untested men, they ought to dn many things 
for the sake of appearance lha( were wholly 
unnecessary. Tins, a! (imes, led to a great 
deal of posing for effect mu! useless exposure 
of life. Officers used to accompany assault- 
ing columns over causeways on horseback, 
and OOCUpy the most exposed positions that 
could be found- They were not playing the 
bravo: they were confirming their own belief 
in their courage, and acting under the impres- 
sion that bravery uught 1101 only to he HU., 
doubted, but conspicuous They were simply 
putting their courage beyond suspicion. 

At a later period of the war, when men be- 
gan, to f d Lime themselves as veterans, llicy 
could afford to ire more conservative ; ihey 
had won their ‘■pitr?; their reputations were 
established 3 they were beyond reproach, Of- 
ficers then das mounted lo Scad close assaults 
dodged shots, to their hearts’ content, did 
not hesitate to avail themselves, of die cover 
cl CAttil- works when It was wise to stefc such 
^teller, and resorted to many acts which firm- 
Kcrvcd human life, and in no- ivUe detracted 
from their efficiency els soldiers. There was 
no longer anything tlonc (ftt buncombe J they 
Siati settled down to practical burinesi. One 
day, in the last year of the war, General 
Rutlcr rode Out with lib staff lo see how 
the work wa-. progressing iu the digging of 
his famous Dutch Gap Canal, that lu- cut 
off a bend in the Jlt«GH Rivur. He stopjml 
at a point which scan became a conspicu- 
ous laiget for (he enemy’s batteries. After 
a while a staff officer, who had won a famous 
reputation h -, his repeated acts of personal 
couregi', Miw (lit useEcssnc!! ot the exposure 
of so mans valuable olfbcra, arid proposed to 
the general t" move (O anodic! pnsir ion. The 
gL-pierii] turned upon him shat ply and said, 
" Any officer of the stnIT v.ho s afraid can go 
back to r-imp." The ulficer at unce turned 
his hoiSfr about, touched his hat, and with a 
quizzical look 11 his commanding officer said, 
'■Good morning, General, I 'm afraid," arui 
rode off to a position where he COuld hoof 
just as much service and not be a party tb an 
exlsitsition of recklessness. Such ,m ncl before 
his courage had been lested would Itnve cost 
him Itis commission, Now he could afford m 
txerciSti ffio wisdom of a veteran, nnd no one 
Jared question his motives. 

There have Imcn many instances which gn 
to prove that -i young soldier ought not al- 
ways to be hastily liierificed for flinching in 
his tint engagemerit. LTpon one occasion, 
diirittg a desperate 1 sh-.ii lit in which the at- 
tacking o tliimn was under A withering fire, 
I saw a company officer desert bin men, and 
run to the rear, as pale as a corpse, trembling 
like in aspon, the picture of an abject craven. 
He even tore off his shouideT-sIrraiJS that he 
might not bn recognized as an officer, He 
heeded neither urgmgs nor threats; he was 
past .ilt ! i Ln i ir : lie h as absolutely demented. 
Lt WAS the more dixtreaang because lie was a 
man iff great intelligence md possessed many 
good qualities. When the engagement was 
over, the only question seemed to be whether 
he should be Cashiered or shot; but he begged 
sn hard of his cortlrri Ahrling officer n> give 
hiii another tml, to grant him e.rre IJi '> r ' ,c 
chance Lo redeem himself from disgrace, and 
gave s'ji h earnest pledges for his future con- 
duct, that he was Anally released from arrest 
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and allowed tu go into battle again with his 
company. T T L“ iirifilled his pledges most re- 
ligiously, Wherever there w as danger he was 
seen in the midst of it; his conduct in every 
subsequent fight was that ofa hero; and he was 
finally promoted to the rant of a fieEd officer. 
He had effaced the blot horn his escutcheon. 
The man was no coward ar heart ; 3te had for 
the moment,, in army parlance, iL fojt his grip " 
under that first murderous fire. 

Boucicau.lt, in his play called the “ Relief 
of Lucknow,” introduces the character of a 
ytjun^ English office? fired with professional 
ambit ion, who has just joined the service, and 
finds himself in the beleaguered city, surround' 
ed by rebels. He is Ordered to make Iris way 
through the enemy and carry n message to 
the column advancing to the garrison’s relief; 
but his heart lads him, bis courage deserts 
him, anrl he turns hack and stands before a 
brother officer a miserable poltroon. This of- 
deer brings him to a realising sense of the 
wretched position m which he lias, placed 
himself, and procures him an opportunity to 
wipe out ::ls disgrace. He embraces it, ami 
afterwards becomes otic of the most heroic 
ligunc-: in the xiege, In conversation with Mr, 
Knuctcault, I once asked him whether tills 
hCui i v w.i s [1 hi mil’ll i m mi. El i- s.iiil i i v . .: •■ g, 
tliUl heluid introduced the incident merely be- 
cause lie considered it drnmaoc, and somewhat 
tiovd in a military play, [ then rold him the 
story related above, aim m the company officer 
whose nerves v, ere unstrung in hit first L-n coun- 
ter with danger, as confir mil tive oi the truth- 
fulness with which the distinguished author had 
held the mirror up to nature in his admirable 
military drama. 

The eases of recovery , however, front the 
disease' of fear me rare. Cowardice is gen- 
erally a const it ulioim! malady, and has to lx p 
recognized and dealt with ns such. General 
HJicjjdan used to estimate (.hat about twenty- 
five per centum of the men were lacking in ibe 
requisite toufage for battle, and he at times 
tried to have the weak-kneed troopers singled 
out and Assigned in hold the horses or the other 
men when the cavalry dismounted to fight on 
fool He said w<: had this complement of (he 
faint-hearted in the ranks; we could not very 
well deplete the- forces by getting rid of them, 
and the only philosophical plan WAS Co Utilise 
them by giving them some duty which their 
unsolcherly nerves could stand, 

A cunous cliarc cteristk of fear is thui it 
generally affects persons when death hthreAl- 
cr.eel In an inverse ratio to the value of their 
ItvCft, In battle an officer upon whom the 
flee ot a command depends will risk His life 
generously unmoved by a Sense of fear, while 
a shirk whose fire is of no earthly use to any- 
luarly will skulk in the rear and dodge al! 
danger. When encountering heavy weather 
in a itail-hoai art i Me -bodied young fellow, 
with every prospect of o career of usefulness 
before him, Often sits calmly through the 
danger, while some aped invalid, with one 
foot already in the grave, will prove himself a 
marly r 10 Iris fears, squirm at every lurch of 
the beat, and summon all hands to stand by 
to save him. 

A sense uf cowardice seems to tub a being 
of all Iris manhood. When you see a person 
acting the coward you may sting iiina with 
reproach, hurl at him every epithet of con- 
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tempt, even cudgel him as you would a cur* 
and there is usually not enough manhood left 
ill him CO resent it ; no sense of shame to ■which 
appeal can be made; no sensibili ties to wound. 

The question is often asked whether men 
ill battle, when they break, rum to the rear 
very fast. Usually Lhcy do nol ; they often do 
not run at all; the most provoking part of it 
is that they deliberately walk -iway ; and as to 
reasoning with them, you might as well try to 
reason with lobsters when they scramble out 
or a basket and Start for the water. 

There was one soldier,, however, in a West- 
ern army, who in a retreat proved an (incep- 
tion to Lhc rule and showed himself still master 
of the faculty of resentment. An irreverent 
general officer, who u as famous for designating 
ht( men nn all critical occasions by a tide which 
ia as anything but u pet name, called nut to this 
soldier who was breaking for the rear: 

“■Halt there, tUm round, and get back to 
1 he front , you /' 

“ Look-wr here, GifTral ” sa id tlie man, cock- 
ing his pun and taking aim at the officer's head, 
“ when a man calls me a name sich ce (hat, it 's 
Iris last departin' 1 word." 

“Oh, pur up your gun,'" said the general. 
" 9 did n't mean anything, 9 forgot yourothcr 
name." 

Reasoning dictated hy fear ts seldom logi- 
cal When a man bci &mi;i panic-stricken Sic 
recognizes fiuj . hil- principle for his guidance, 
i fiat self- preservation is the first faw of nature, 
mnl is ready to repeat (he cry, 11 1 would give 
ill my fame for a pot of ale and safety," The 
instincts of tear do not always guide him to a 
s:ifo place. In Iris confusion he often rushes 
into more danger, and becomes a ludicrous 
object to watch. In uhe of Our prominent 
bn I tics, a soldier belonging to a command 
which was supporting a battery was lying 
down with the rest, of his regiment to obtain 
some cover afforded by a bit of rolling ground. 
The tire soon became so hot that his nerves 
could no longer stand the steam upon them, 
and he sprang to his feet and started for the 
rear. He soon found himself in a level lielrl 
that was living plowed lay die shot and shell 
which ricocheted over the tolling ground in 
front, and saw that .lu- had get out of the 
frying-pan into the fine, 

“What tire yon doing there ? H cried an 
olTk er, 

“ Well,'' said the man, LF I 'in looking for 
the Pear of this army, but it don't scent to 
have ativ," 

A _ 

The question most frequently Asked of sol- 
diers is, " How dues a man fed hi battle?” 
There is a belief, among some who have 
never indulged in the pastime of setting them- 
selves up as targets Lu be shot at, that there 
isi a delicious sort of exhilaration experienced 
in battle, which arouses a rontmiic enthu- 
siasm. surfeits the mud with delightful sen- 
sations, makes one yvuitt for a life time of 
fighting, and fed that peace is a pusillanimous 
sort of thing ot b est . Oi here suppose, on the 
contrary,, that one':- knees rattle like a Span- 
ish imtAi firm's castanets. and that one's mind 
dwells an little dse than the most approved 
means of running away. 

A happy mean between thew two ex- 
tremes would doubtless define the condition 
of the average miin when he finds that as a 
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soldier he is compelled to devote hitmrff to 
stopping bullets as well as directing them. 
He stands his ground and faces the dangers 
into which his profession lead', him, under a 
sense Of duly' and a regard for his self-respect, 
but often feels that the sooner the firing ceases 
the better it would accord with his nation of 
the general fitness of things, and that jf the 
enemy is going to fall back the present mo- 
ment would lie as good a time as any at which 
to twgiil Such a highly ]iiLEscinus and cOmmend- 
able movement Braving da rtgCr, of course, has 
its COinpensatlnni " The blood more sttrs lo 
rouse a lion than to start a hare.' 1 In the ex- 
Citement of a charge* W io the enthusiAsm. of 
ajiproiching victory, th^re is a sense of pi cas- 
Ute which no one should attempt to nndcr- 
rate, It is. the giaijfioatiyn which is always 
born of success, and, coming to one at Lhe 
supreme mnniuril of 3 favorable crisis in Un- 
tie, rewards. Che soldier for many severe trials 
and perilous risks. 

1 he physical effect produced upon different 
men in the presence oT danger forms an In- 
teresting study , hut in many casts the out- 
ward sign * as indicated by the Actions of [he 
individual in no wise measure the degree of 
his courage Or his fear. The practice, for in- 
stance T of (lodging shalji, "jackknifing” under 
fire, proceeds from a nervousness which is often 
purely physical * and has but little mm^ ^ig- 
nifknnce is a test of courage chan winking 
w llci i Muiethlnp is thrown in one's face. The 
acl is entirely involuntary, A genera] officer 
whi> lint kilretl at (he second battle of Ml 
Run whs One of the most gallant solriietsihat 
CVOt drew a bla-tfo. Everybody had pnedicted 
Isis early death from the constant and unnec- 
essary exposure to which he subjected him- 
self, When under fire, the agile dodging he 
performed was a whole gymnastic exercise in 
ItiK'lf. His bead would dart hem skin (o ride 
and occasionaEly bub down to his horse’s 
neck with all tin: vigor of a signal-flag in wiv- 
ing a message- Those actaons were entirely 
beyond his control, and were no indication:! 
whatever of fear, Dodging to some extent 
under a heavy infantry lire is very common. 

1 cun reeatl only two persons who throughout 
A rattling musketry foe always ^ai in I heir 
saddles without moving a muscle Or even 
winking an eye; -one was a bugler ill the reg- 
ular cavaEry, ;i nd the ether was Getteral Grant. 

Two general officers in the field, conspicu- 
ous for (heir fearlessness, possessed such, ner- 
vous temperaments physically that, Under the 
strain to which they were subjected in the face 
of a destructive fire, they invariably became 
affeci ed with n ausea. Und , As On r Kri glish friends 
.say of seasick people, (hey frequently became 
“actively ill.' 1 It was a source of great mor- 
tification to them, but it was Const itulirma! \ 
Lhey c m did not control i[, am l no one could 
attribute it - 10 foai. 

lhe* realization of -(Hager is always egcuLst- 
i*al. Men waiting 10 go intu action '.urn rheit 
COnveriAtion upon their prevroui hair-hroadth 
escapes arnJ the havoc made among their 
comrades, just as passengers on a steamer in- 
variably Assemble in a storm and relate Their 
former harrow Lug experiences in th$ fl roaring 
forties/ 1 and travelers an a railway train AS sCun 
as it gets tu running at a break -neck speed cm 
a dark might begin tu n-li cadi other theirlrLood- 
■ : un.l ting stories of fa ral I cl esc a pin gs cud Ungled 
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wrecks, I'hese recitals are not calculated tn 
be cheering ill (heir ejects, but human nature 
i’’ sir conatillited lhat the mind will dwell upon 
the horror? winds the prewnce of danger al- 
ways conjures up, and it seems to find imthn- 
choly relief in emending its thoughts in words. 

Superstition,. which is the child of fear, ri 
common among all people who lead a life 
surrounded by dinger?. Ekii loirs arc prover- 
bially superstitious, end it is natural that 
such □ feeling dioukl enter an army and 
sometimes warp men's COurn^y, STcscnti- 
intents are usually common wi tin recruits, 
but after repeal Lilly finding their most dearly 
defined, apprehensions unrenlitcd they Iw 
faith in such imaginings, and begin. 10 luOk 
upon these things as so lost to all sens* of 
pLincluality thiif [hey no longer believe in their 
coming. 1 have known but one presentiment 
which wos fulfilled, and that was accomplished 
in such A builgltn ft Wfl y fi LO he robbed of a]] 
respect for its methods. 

The practical questions involved in thischs- 
cushion are. Can courage be taught, and, if so, 
what arc the best mean's of education ? Numer- 
ous experiments have been attempted ill this 
direction. 1 knew the father of a large family 
of boys who became greatly distressed on ac- 
count O-F the timidity shown by several tif 
them,. and set about educating them up Id a 
higher standard of com age alter a method 
which he had practiced successful! v with dumb 

animals . H e 1 1 ad found, for i nstance, tha t when 
a horse showed great terror at sight of a rail - 
wit y [fa in in motion , [lie SU rest way to I irealt him 
of it w,ts to ih now him down close to the track 
and confine him in that position lill the train 
h ai 1 1 blundered by . After si i bjee Lin g the animal 
u> this tnuileuf discipline tiro or three times its 
sense of ("ear was entirety overcome. lie ap- 
plied similar lessons to his hove. If one was 
afraid to he atone in the dark, the father made 
him wander repeated I y through the a: tic rooms 
at midnight without a light. If another hod a 
dread of dm water, he compelled him to .swim 
swift stream? and dive off high landings . The 
practice H'W disagreeably heroic for [he buy*, 
but the father an Ki -.ted that it finally drove nil 
fear from ! he rn i js I ? i mid of them. Hep roceeded 
upon the theory that fear IS fad by the imagi- 
nation, and as soon as any one is convinced 
that the objects dreaded are harmless, all tear 
of them will vanish, lie evidently believed, 
with fjehillcr, that the chief element ih the 
sense of fear is the unknown. 

Some years Ago a gentleman traveling Cm a 
European steamer became such a victim to 
his terror of [he sea that he attracted univer- 
sal attention. He allowed his mind to dwell 
constantly Upon the objects of his fears. A 
morbid Curiosity led him 10 take a look into 
the Iboiler-room and watch the blazing fires, 
just before going to bed ; every few hours in 
the night he would open hi? State-room door 
and sniff the air to find wfieibet he could no- 
tice the smell of smoke, and prowl around 
through the passage-ways to See jud when [he 
expected conflagration was going 10 break 
out. In a storm, he would watch the waves in 
art agony of fear, in the confident belief that 
each one was going So swallow up the ship. 
Finding bis business would require him to 
make frequent ocean trips, he set himself to 
work on the "mind cure." He gradually 
schooled bis mind until, by a strong effort of 
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the will, it could be Ln a great measure divert- 
ed from, dwelling on the causes of htS fears. 
When a sense of terror seised hi m he struggled 
manfully tC concentrate bis thoughts on other 
subjects;, and finally be so far succeeded that, 
except in very dangerous gales, his fears were 
completely controlled, and be began to ac- 
quiesce in the popular belief that, after all, 
crossing the ocean was about as safe as crow- 
ing Broadway, Hew 7 York, in the era of om- 
nibuses. 

The peculiarity or the eases just related, 
however, lies in the faoUhat the flange R were 
mainly unreal, and all the mind required was 
to he assured of the hurmlesdness of the ob- 
jects which bad inspired its fears, If the 
dangers, had been real, and their effects bad 
been destructive, the training by which the 
fear was expected to be overcome would not 
have been so effectual, if the father men- 
tioned above had attempted to silence a 
son's fear of being shot by sending him into 
battle, ihe son, instead of finding bis appre- 
hensions unrealised would have seen that shots 
were fhUl Ufld that there was actual destruc- 
tion Of life all around him; hi? worst Fesre 
would have been reaEixed, -and in this mt>ik- 
of educating him to a higher Stand aid of cour- 
age the lessons taught would doubtless have 
been found unprofitable. 

It fa LlrUo that it person may often nerve 
hinuEflf to meet danger courageously if he has 
time to contemplate the coming peril, philoso- 
phise upon the situation, and thus avoid the 
effects of the shock which sudden danger al- 
ways brings. A spy in war, or a criminal who 
has committed a capital u Rinse, may at ih? 
moment of bis capture evince an agony of fear 
and become totally unmanned; but after un- 
dergoing trial and a term <if imprisonment, 
and dwelling upon the fate which a wants him 
and from which there is no escape, he may go 
to his execution without a tremor, and face 
dea;h with the chimneys of a Snarl an, 

Ate there, then, any means by which matt 
can be educated up Lo a degree of courage 
which will brave the actual danger of facing 
death ? While heroes, :n the great majority of 
Cases, are, like puets. born, non made, yet cour- 
age can undou btetl I v be act ju i red in many wavs. 
Take two youngsters horn with equal degrees 
of courage ; let one remain m a quiet city, play- 
tug the milksop in jt modem Capua, leading 
an unambitious, namby-pamby life, surrounded 
by all the safeguards of civilization, while the 
oi her goes out on the frontier, runs his chances 
tn encounter? with wild, animals, finds that to 
make hi? way he must take his life in his hand, 
and assert his rights, if necessary, w iih deadly 
weapons* and knows he will be drummed out 
£>f the community if he is once caught show- 
ing the white feather. In the opc particular 
trait Of personal courage the frontiersman will 
undoubtedly become the strewrior of the lad 
who has remained at home, ft is perhaps a 
ton firnta tion of Liu net's remark , however, t hat 
i3i every country the value set upon human 
life is in proportion to the degree uf civiliza- 
tion. Take the HK of military schools, in 
which courage is inculcated from entrance to 
graduation, where cowardice is recognLied as 
the unpardonable sin, and -an exhibition offear 
on the part of a lad in riding a bucking horse, 
□r even in a boyish personal encounter with 
his fellows, makes it infamous for Others to as- 
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secure with him, and sends him like a lepei 
outside the tamp. The standard of courage 
under such Circumstances is nn question ably 
raised to a higher ftade than in a school m 
which this quality is not dwelt upon as the 
saving vjrtue- 

Ancient Greece made her sons a nation of 
heroes by holding up valor a? the only true 
badge of rarthlv glory. She sought Out every 
means of claiming for her heroes the admira- 
tion of the people, and taught courage by the 
force or example. It is said that for ages 
after the battle of Thermopyl* evety scholar 
In the public schools of Greece was requited 
each day to retire from rtiemorv the BAmeSOf 
the three hundred heroes who fell in defend- 
ing that pass. 

Napoleon taught Frenchmen that the sum 
of worldly glory was the reward gained bv 
courage on the field. Kingdom? vrere be- 
stowed. upon victorious marshal?, and promo- 
tion and decoration? evidenced tile prompt 
recognition of every gallant deed, when La 
Tour d 1 Auvergne, accounted the bravest 
grenadier in the rank? of the grand army, 
finally fell, pierced by the bullets of the ene- 
mies of France, A general order was issued 
directing that his name should be kept cm the 
active list of bis regiment, that it should he 
culled aL every roll-call, and each rime a com- 
rade should answer from the ranks, “ Dead 
on the field of honor/' By every device that 
could appeal to men's ambition this wriurd 
of modern warfare educated his people to be 
paragons of valor, and, until fits (rmning-Schotfl 
closed iis door?, the French armies set all 
Europe an example in courage. 

Discipline, that well-spring of victory, is rec- 
ognized as one Of ihe most potent means uf 
raising ihe standard Of courage iti an arnw. 
It teaches men that their best reliance is in 
their Own bravery; gives them confidence in 
each 01 her ; removes the fear that Lhcy may 
not be properly supported in emergencies; 
convinces ifiern that they are part of an inteb 
ligeftt machine moving methodically, under 
perfect control and not guided by incotn po- 
tency, and establishes that esprit de f&pt which 
goes so far towards making armies formidable 
in war. It was discipline which enabled the 
commander of the troop? on board the English 
ship, when foundering, m form hr? men in line 
on deck, fireseni arm?, and go down with the 
vessel , while ihc band played u God save the 
King.^ 

The moral influence of the prestige which 
comes from past Success dots much towards 
developing courage. Instances of this are In- 
numerable. I happened to he in Chicago tn 
May, iSSGj when the anarchists attacked ihe 
police and threw the destructive bomb into 
their ranks, and when that force rallied £0 
gallantly, drove the anarchists from their 
strongholds, scattered them, like chaff before 

the whad, and became Ihe object of the high- 
est honors that ihe best citiwns of Chicago 
could bestow. Before that event the police 
had been strictly on the defense; their small 
squad? huddled together for protection had 
been boldly attacked, and they had been or- 
dered from pillar lO post to rescue their com- 
rades from the fi erce onslaughts that were hei ng 
marie upon them by a foo whose reckless ads 
and exaggerated numbers had almosi paralyzed 
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iht community. Bid the ntst day after ibe 
suppTessiori of the Hay market riot she police 
ivent forth wearing the laurels of xticcess ; they 
swaggered like the returned heroes of Auster. 
life f each man Mettled iO feel t»u fett higher 
LCl filature and competent t&COpe (single- handed 
with an army of anarchists, One of these po- 
licemen undertook to guard a railway station 
where a dozen were required the day before; 
they searched single-handed fur anarchists like 
ferrets tor rail ; the cary was safe from that 
hour, '['lie prestige horn of tlrat memorable 
achievement hail bwn a complete education 
in courage. 

Moral courage will always rank higher than 
phyrica ! Th c one is a dail y necessi ty , wh i le the 


Other may be required only in emergencies. 

It cannot be doubted that the crime ol 
ernbeszlcment, unhappily becoming so com- 
mon among employes who handle money, 
is mainly due to lack of moral courage, 
The history of the unfaithful cashier is always 
the same old Story. He has incurred a debt 
through an extra hit of extravagance nr tak- 
ing a turn in the stock market, in the certain 
belief in success, If tie had the moral courage 
to tell his empEoyer frankly of his pressing 
necessities, make a clean breast of it, and 
ask advice and assistance at the outset, he 
would, ill nine cases Out of ten, if a valuable 
employ^, receive good counsel, he assisted to 
a. loan, helped to bridge over the results of 


his indiscretion,, and be saved from uLtimafe 
ruin. His moral cowardice leads him to steal 
money with which iu silence pressing creditors 
or to gamble in the hope of freeing himself 
from debt, and, when matters go from hart to- 
worse, carries him panic-stricken to Canada 
(0 end his days as a branded criminal and a 
fugitive from justice. 

Morality cannot flourish without courage; 
criminality certainly thrives upon the tack of 
El If wo cannot go so far as to believe with 
the Frenchman that every mistake in lift may 
be traced to fear, we can at least agree with 
the philosopher who said, <J Great talents have 
been lost for want of * little courage.' 1 


S lilacs Ibrier. 
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fig. 2. Taciing, matting an the 
back vF on>a of tho frarnai, Th* / 
molding is. rabfee-led Ofi th* h*tk 
to farm a ro-fiiii far ih* moiling eK 


fig, I, Scream modji from a giart-motling rug 
glued hetwreen frames, of wind{W-jtop Cn c I ding 


Wood and Metal Frames’ — 


Matting, Silk, and WaH-Paper 
Coverings — Plywood and 
Wall Board — Photo mure Is 

By 

MERLE 

TERRILL 


M THE construction of folding 
acreohfii, the flirt Atcur craftsman 
has rm exceptional opportunity 
to create something that is beau- 
tiful in itself uiid also Of cons Id er- 
abte utility. One or more acreetiS 
can ho lined In almost every home 
as a dcCOrtXUufi, to- a<M A bit of 
light or color to an otherwise bare 
wall Pr comer, to conceal some un- 
sightly objEct, Or to block oU part 
of ft room. 

fine attractive screen illustrated' 
i F’ig'. 1? is nothing more than aec- 


lions Of a Japanese Brass rug glued 
between frames made of window- 
strap molding. The molding should 
be rabbete d on I be back to provide 
a recca# for the matting, and the 
corners should be strengthened 
with inetal braces i Fig. 2), Any 
design on the rug should be care- 
fully matched on the different ptinels, 
fsther coarsely woven fabrics, such, as 
monk's cloth or burlap, could be sub- 
stituted for the grw matting with 
equally good results. 

For a tighter screen, el thin doth can 
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be used for rii<? panels, and the frame 
inade of metal tubing. In Fig. 3 the 
frame La nn aluminum tube, and fi i-r* 
panel L? or Silk, The lube is slotted 
with a hack-saw hi auk- and shaped on a 
form (Fig. *l>. If the tube is out open 

before bending, the curved section 
should he filled with lend to keep it. 
from kinking. Alter the tube is benU 
thu lead can he melted out, 

The cloth Is doubled, and the edges 
are sewe J t-getlier to form a sack like 
nn overSSzt? pillowcase. The edge of the 
cloth Is slipped into the lube ftlXl 
liekl by glldLr.g a coil spring, such 
ns a spring curtain rod, into the 
tube and Inside the etoth 1 Fig. 
7 ) r The sprin g La pushed a II the 
way around. pulling the efcoth into 
the tube and holding it securely, 
lie fore fastening the cloth l'i 
the frame, however; a wooden rod, 
to which the cloth tfl attached 
i FLg. G1 , is slipped insklc this hot’ 
tom tube. A short length of Lube is 
split m half and screwed onto each 
end {as in Fig. 5] and then slipped 
into the side frame as ii lust ruled. 
Alter the Cloth is fastened to the frame 
all around, the crosspiece is pulled 
down to stretch the cloth, and secured 
with small screws, 

III making solid screens, cither ply- 
wood or hard-pressed composition 
board may be used. For a novel ef- 



Fig. 3i Frpmgi are □{ oluminum. 
tubing, panels cF Irelrht-d i>lt 
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reel, try this; Doll & piece of li-ln, 

hard -pressed bOnrd La water for fliteen 
minutes and clamp it over a curved 
form until dry. Cover it with flexible 
wood or the leas expensive imitation 
woods made on paper. If you construct 
the screen In sections, hinge the sec- 
tions together with copper hinges made 
U detailed In an accompanying draw- 
ing because the thinness of the panels 
will not permit regular Screen hinges 
to be used, 

Although screen panels may be nu-j.lu 
of solid plywood, a better way Lb to 
glue sheets of ^-in. plywood on each 
side of light frame?. This will give a 
lighter screen unci wjJL also eliminate 
twisting, which 1 b apt to occur if a sin- 
gle sheet of thicner pSywood la used. 

For a truly beautiful SCrOeu, there ie 
nothing like a photomurat. If you can 
make your own enlargements, a photo- 
mural like lhat shown belo-w need not 
cost more than three dOtlarS. If pos- 
sible, buy the paper In rolls and make 
the panels in one piece to avoid seams. 
If you cannot avoid seams, make the 
picture bo that the sections overlap a 
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little; then When yOU mount them, skp 
a thin strip of metal under the over- 
lapping portion and cut through both 
sheets with a razor blade. This Will re- 
sult in a, perfect jolnL 
TO make a sketch for a Special 
screen, f listen ft sheet of paper Oh the 
wall anti project a photograph onto 
this us n guide. 

Also, don't Overlook that old Stand- 
by of folding screens — wa!| paper! Top 
enii find hundreds of designs and col- 
ors, ranging from small figures and. 
all-over designs to large tapestries and 
colorful landscapes and murals.. 



If lliifl, l|4srd-pr*H*{l «orn portion board 1* 
Vied, ipecFol lliflgui a re rnad& from copper 
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How to Matte Hammocks 



Popular Mechanics 1919 
PART I — A Twine Hammock 

C ORD hammocks may he made in ward each end, one side being tied, and 
twu or more different ways, the then the other. When the first pairs 
knots beiiu* formed by the simple over- arc being lied, the opposite ends should 
hand tie, tig. 1 l tbc Hat reef knot, Fig. be looped up together out of the way. 
3 ; the Solomon's knot. Fig. 3, or by the Even half the length of a hammock 
triple thrown cr, Fig. -I; or they can makes a tong cord to be drawn through 
be knotted! by the process known as each time a knot is tied, and each string 
netting, Fig. 5, in which a special can he wound about the fingers into a 
needle, or shuttle, is used. little bundle and secured with a half 

Ju using any one of the first three hitch, using the same cord, and left 
methods of making the knots it is ncc- hanging, as shown in I r ig L V, allowing 
e^ary to have cords arranged in pairs sufficient cord free to throw large loops 
aiidlong in the tying, 

enough to ^ and to make 

reach from feiSv .riScSSSfc, about 10 addi- 

one end of the |jJR banal meshes. 

the other, si- h£#\ V would be a 

lowing only jjnTm, guod length. 

sufficient \ to lie left free, 

length fur ill 6 M ' ' It will b-t 
take-up in ty- I ' „ \ i'jv/'.; necessary to 

iitg the knots. " V \ have 34 pairs 

of the meshes [ 4' h cords in all— 

The overhand ' ‘ each if) ft. 

knot is large, 1 ] | ■ 1 long to make a 

^ mf 

a little un - I II methods O I 

wiclrly. but 1 ■! 4 . i 1 ! : |: tying the 

is considered i ; . B jj knots. Seine 

more bcnutiful I i| J ■ ' i -jfj r, twine of me- 

when tied. ! [ ' ,. f i r "| ! dium -hard 

The flat reef 'vmBi I twist and 24- 

knot is small, (9(M / vi ‘ Mi 1 1 Ji'f ply can ob- 

is easily tied 45' ™ ’ flil ■ ^ tained from a 

and wii] not store carrying 

slip. The net- Wft?n Hrtinr ■ 111* Sir^plr OT?rli.*=ii. FUt Sporting 

. 1 Rrti ^.r Sr.ldir.nn i Knpl. tc-n? AU th* Puri f , P 

ting process of C?rdi ai. t'-ir c*Tii*r iiiasi * ft&*J goodi, and IS 

has a good about the best 

knot and has the advantage of a short matcriat to use for this purpose, 
single cord, as the meshes are made in- When these pairs of cords are looped 
dependency and the cord is carried on on the center rad, and the rod has been 
the netting needte. anchored to a wall, as shown in Fig. B, 

It is a great advantage, when making begin by placing the mesh stick, or 
a hammock with the simple overhand, rather the mesh post. Fig. 9, between 
the flat reef, or the Solomon's knot, to the first pair nf cords, A and B, at the 
loop all the pairs of cords at the left end of the center rod, as it] Fig. B 
center about a nod. Fig, d — which may and Fig, G. The simple device tllus- 
bc any stick Such as an olrl broom t rated iti Fig. 9 is very useful for tying 
handle — knotting from Hie center to- any one of the three first-described 

knots. The device needs no explana- 
tion Other than the illustration. It wilt 
be seen that there are two siaes on the 
top of the post ; the smaller is for the 

covering a window back of my V 4 

\ with wire mesh a» a protection 1 "^©$1 

made a shelf for the nails between jr\ a 

window rill and ihc lathe 1*ed of %,, / 

amt material The mesh used was y£ af ^ ^ _ 


Wire Mesh. Used at a Shelf 
F rom Popular Meehan Los I9l fi 
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T1» $lrnpk Ov -trlii nd_ flu Jtrf. S.n-lnrr.na'i Ka#i, 
TripLt Thcow--uvtr B i nd Nci.Ei.nj Ti« 

first lime across only. The mesh post 
should be of convenient height for a 
person when sitting on an ordinary- 
chair One foot rests on the base as 
the tying proceeds* but there is no pull- 
ing over, as the tie draws both way a 
on the post, this also doing away with 
the puli on the center nod. 

The cord to the right. B, is taken in 
the right hand and thrown over the 
left cord A. Fig, ft, and is held by the 
left hand. The left cord A is then 
tucked down behind the right, as 
shown in Fig. 10. If the right cord 
goes over in making the first loop, the 
same cord E must also go over in the 
second throw, as in Fig. 11, in order 
to have a proper square knot that will 
not slip. The end of A is then tucked 
under 5, as shown by the dotted tines. 
This makes a very serviceable knot for 
the hammock, but can be also used for 
other purposes. The knot is shown in 
Fig. 2. Draw it up tightly, very hard, 
for knotting is not worth much if it is 
not tied well. 

In case the simple overhand knot is 
preferred, the mesh post Is placed be- 
tween the first pair as before, and cords 
A and B are brought to the front as in 
Fig, but are carried parallel into a 
large loop that 1$ thrown over as illus- 
trated, then tucked, up through as indi- 
cated by the dotted lines. The thumb 
and first finger of the left hand now 
slide up to the point P, while the right 
hand pulls up the loop as it nears the 
finish, the thumb and first finger crowd- 
ing the loop dpwn hard against the 
mesh pO£t. The Small part is used for 
the first row across. The knot formed 
is shown in Fig. 1. 

After tying the first pair of cords*, 
using the knot preferred, slip the first 
mesh so made off the tying post and 
place the post between C and D, which 
is the next, or second, pair. Tic the 
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second pair and pass on to the third 
pair, which is E and F, Continue mov- 
ing and tying until all the 24 pairs of 
cords have been similarly knotted let 
the! r first mesh . The last knotting will 
be the twenty-fourth pair, which is rep- 
resented by the cords marked Y and £, 
Instead of tying cords of the same pairs 
on the return trip across, one cord Y of 
the twenty-fourth pair is lied with one 
cord X of the twenty-third pair, and 
the other cord W of the twenty -third 
pair is tied with the cord V of the 
twenty-second pair, and so on across 
the series. 

On the second row of tying, the post 
is first placed between cords Y and X 
and they are knotted together, but in- 
stead of tying about the small part of 
the post the larger size is used. After 
cords Y and X have been tied, cords 
W and V are combined. It will be seen 
that this is tying the pairs together in- 
stead of combining the two cords of the 
same pair. The third time across the 
combinations are the same as in the 
first row. The large mesh is used on 

all but the first row. The alternations 
of rows is continued until the cords art 
tied to within 2}fc ft, of the end. 

Full out the center rod. insert it in 
the second row of meshes, loosen the 
ends that were looped up and begin the 
knotting ol the opiiosite ends of the 
cords, When both sides art completed 
to within 2^ ft, of the ends, the center 
rod is removed and inserted in the last 
row of meshes. Another simple device 
will he found efficient, which consists 
of a board. 30 in, long, three or more 
inches wide and l in. thick, with three 
nails driven in slanting, as shown in 
Fig. 14* to prevent the ring and rod 
from slipping off as the tying proceeds. 
One 3^-is. galvanir^ed rmg wit] be re- 
quired for each end. The ring is at- 
tached to the single nail at the end with 
a string. This will be found better 
than just slipping the ring over the 
nail, as it is necessary to have a little 
more play in putting the cords through 
for the tying. The distance from the 
rod to the ring should be 2 ft. The tie 
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is made in pairs as before, one cord 
going under and the other over the 
side ofrfhe ring, using the fiat reef knot. 
There will be a few inches of ends rt- 
mainang after the tie is made and these 
are brought back to the main body of 
the cord and wound with an extra cord 
used for that purpose. The winding is 
started by looping the end of the extra 
cord, or string, about the whole bundle 
of cord together with the ends* pull- 
ing tightly and tying securely with the 
fiat reef knot. This is illustrated in 
Fig, IB- The winding should be about 
1 U, in, long w litre the turned-back ends 
are cut gffi Each time the cord is 
wound about the bundle it should be 
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looped through its own winding and 
drawn tightly. This is practically the 
buttonhole loop, To finish the winding 
the cord shouEd lie given a double loop- 
ing through its own winding; tEsen with 
an awE, or other pointed tool, wnrk 3 
way through the under side of thd 
other windings, so that the end may be 
brought out farther hack and pulled 
tightly, to prevent unwinding when the 
pull comes on the hammock. Attach 
the- ring to the opposite end in the 
same manner and the hammock is com- 
plete. 

The edge can be bound the same as a 
tennis net, or a rope can be run through 
the outside meshes lengthwise, as de- 
sired. A very pretty effect can be ob- 
tained by knotting, in a similar man- 
ner to the body of the hammock, an 
apron fringe for the sides. 

PART II— A Netted Hammock 

A GOOD hammock should bn about 
IS ft. long, which includes S ft of 
network and 3 ft,, at each end, of long 
cords that are attached to rings, Seine 



twine, of Simply, is the best material 
and it will take l.^g lb. to make a ham- 
mock- The twine comes in *4-lb. skeins 
and should be wound into balls to keep 
it from knotting before the right time. 
Two galvanised rings, about in. 
in diameter, are required. 

The equipment for netting a ham- 
mock counts of a wood needle, or 
shuttle, a gauge board for the long 
meshes at the ends, and a mesh stick 
for the regular netting of the main 
body of the hammock, all of which will 
be described in. detail. 

The shuttle is made of wood and is 
13 in, long, iy* in. wide, and Vi in, 
thick. The best material to use Es 
maple or other hard wood, but very 
satisfactory ones can he cut from good- 
grained piine. The sketch, h ig. 1, shows 
the general shape of the shuttle, one 
end being pointed and the other 
forked. Lay out the pointed end be- 
fore beginning to cut down to sij.e. 
Place a compass at the center of the 
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end, and with a radius of IVa in- de- 
scribe the arc AB. With the inter- 
sections of this arc and the side lines 
or the needle, C and D, as centers, and 
the same radius, in., cut the arc 
AB at E and F. With E and F as cen- 
ters draw the curves of the end of the 
shuttle. The reason for placing the 
centers outride of the shuttle lines is 
to obtain a longer curve to the end. 
The curves can be drawn free-hand, 
hut will then not be so good. 

The space across the needle at GH is 
divided into five ii-in, divisions. Tile 
centers of the holes J and K at the base 
□f the tongue are 3^ in. from the 
pointed end. The opening is in, 
long. Bore a. ^-in. hole at the right 
end of the opening, and just to the left 
three holes, r?s shown hy the dolled 
lines, With a coping saw cut out along 
the lines and finish with a knife, file, 
and sandpaper. Round off the edges, 
as shown by the sectional detail. It is 
well to bevel the curve at L so that 
the shuttle will wind easily. The fork 
is 3 A in. deep, each prong being y 4 in, 
wide Slant the point of the shuttle 
and round off all edges throughout ami 
sandpaper smooth. 

The gauge board, Fig. 3, is used for 
making the long meshes at both ends 
of the hammock. It is a board about 3 
ft, long, i in. wide, and 1 in. thick. An 
eight-penny nail is driven into the 
board 1 in. from the right edge and 3 
in. from the end, as shown hy M, al- 
lowing it to project ali-nut 1 in. and 
slanting a tittle toward the end; the 
other nail N will be located later. 

The mesh slick, Fig. 3, should be 
made of maple, 8 in. long. 1% in. wide, 
and in. thick. Round off the edges 
and sandpaper them very smooth. 

The making of the net hy a specially 
devised shuttle is called " 'nutting,” or 
netting, when done with a fine threat! 
And a suitably line shuttle. Much tnay 
be done in unique lace-work designs, 
and when coarser material and larger 
shuttles are used, such articles is fish 
nets, tennis nets and hammocks may 
he made. The old knot used in natting 
was difficult to team and there was a 
knack to it that was easily forgotten, 

but there is a slight modification of this 
knot that Is quite easy to I cam and 
to make The modified knot will be 
the one described 

The shuttle is first wound by loop- 
ing the cord over the tongue, as -shown 
in Fig $, then bringing it down to the 
forked end and up to the opening on 
the opposite side; then the cord is 
again looped over the tongue and re- 
turned to the fork or place of starting. 
Continue winding back and forth un- 
til the shuttle Is full. The shuttle will 
accommodate from 30 to 35 complete 
rounds. If the shuttle is too full it 
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crowds in passing through the meshes 
and delays the work. 

Attach one of the galvanised rings 
by meins of a short cord to the nail 
in the gauge board, as shown in Fig. 3, 
At a point £ ft. from the lower edge of 
tlie ring, drive an eight-penny finishing 
nail, N, Tie the cord end of the shut- 
tle to the ring, bring the shuttle down 
and around the nail N; then bring it 
back and pass It through the ring from 
the under side. The cord will then ap- 
pear as shown. A part of the ring pro- 
jeels over the edge of the board to 
make it easier to pass the shuttle 
through. Draw the cord up tightly 



Tbr ShnlUt : I Wjur.d J.,,3 '[hi l.^ir r L^jnpi 

■I Ode E-.d VsEimd aver ibt Ui-j|r Stick 


and put the thumb on top of the cord 
Oj. Fig, 5, to prevent it from slipping 
back, then throw a loop of the cord to 

the left over the thumb and up over a 
portion pf the ring and pass the shut- 
tle under the two taut cords and bring 
it up between the thumb and the two 



Mitr the CoinpLrtjo* gf Eh# Lodi Mtihcf. ths Kim 
u A-ncb-arcd ud the H*i4i B-tick Bra ughi Jelld Um 


cords, as shown. Draw the looped knot 
tight under the thumli, Slip the long 
loop off the nail N and tie a simple 
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knot at the mark P, This last knot is 
tied in the long loop to prevent loose’ 
ness, Proceed with the next loop as 
with the first and repeat until there are 
30 long meshes, 

After completing these meshes 
anchor the ring by its short cord to a 
hook or other stationary object. The 
anchorage should be a Tittle above the 
level fpr tying the knots of the net. 
Tie the cord of the shuttle to the left 
outside loop and always work from the 
left to the rights and the first time 
across see that the long meshes do not 
cross over each other,, but arc kept in 
the order in which they are attached to 
the ring. 

After tying the cord to the mesh 1, 
Fig. <5, bring the mesh stick into use. 
Pass the cord down over the mesh 
stick, drawing the lower end of the 
loop down until it comes against the 
upper side of the mesh stick and put 
the thumb down upon it in this posi- 
tion to prevent slipping*. Pass the shut- 
tle up through the- loop 2 and draw 
that down to the mesh stsek. Shift the 
thumb from the first position to the 
second- Throw the cord to the left 
over the thumb and about the loop 2, 
as shown in Fig. 7, and bring the shut- 



A 3q.-a"r« Kfi-n* 1 j Uitli Join thf Tvmli *1 di* CocJ 
Wl:[ ti Ktv. .ndm; thi 

tie under both of the cords of mesh 2 
and up between tine Large backward 
loop and the cords of the mesh £, 
Without removing the thumb draw up 
the knot very tight. This makes the 
first netting knot. Continue the cord 
around the mesh stick, pass it up 
through mesh 3, til row the backward 
loop, put the shuttle under and up to 
the left of the mesh 3 ttnd draw very 
tight, anti do not allow a mesh to be 



TtiB 0*Mzr !i Again Used lor +H« l.nni C.vipi 

■ I th'ir PLmiJiLnj KnJ, Th«*i ih« Curd* «/■ waiind 
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drawn down below,' the upper side of 
the mesh stick- Some -of these cau- 
tions are practically repeated, but if a 
mesh is allowed to get irregular, it will 
give trouble in future operations. 

Cent in, ue aernss the series until all 
of the long loops have been used and 
this will bring the work to the right 
side. Flip the whole thing over, and 
the cord will lie at the left, ready to be- 
gin again. Slip all the meshes off the 
mesh stick. Je makes no difference 
when the meshes are taken off the stick, 
but they must all tome off before a new 
row is begun. Having the ring at- 
tached to the anchorage by a cord 
makes it easy to flip the work over, 
Be Mine to flip to the right and then to 
the left alternately to prevent the 
twisting, which would result if turned 
One way all the dene. 

The first mesh each time across is 
just a little different problem from al! 
the Others, which may be better under- 
stood by reference to Fig. 8. The knots 
Q, R, and S are of the next previous 
series, The cord is brought down over 
a he mesh stick and up through mesh 1, 
and when the loop is brought down it 
may not draw to the mesh stick at its 
center; it is apt to do otherwise and a 
side way pull is necessary, which is 
pulled so that the knots (J- and R are 
side by side, then the knot at T may 
be tied, When the mesh % is drawn 
down it should pull to place without 
shifting, and also all the others of that 
row. 

With a piece of cord about six feet 
long. Start quite close- to the ring and 
wind all the cords of the long loops 
together. The winding should be made 
very tight, and it is best to loop under 
with each coil. This is shown in 
Fig, 13. 

The hammock is now ready for use. 
Some like a soft, small rope run 
through the outside edges lengthwise, 
others prefer a fringe, and either can 
be added. The fringe can be attached 
about six meshes down from the upper 
edge of the sides. The hammock 
should have 3 stretcher at each end of 
the netted portion, hut not as long as 
those required for web hammocks. 

Continue the use of the mesh stick 
until a net fl ft, long is made. When the 
cord gives out rewind the shuttle and 
tie with a small knot that will not slip. 
The weaver's knot is good if known „ or 
the simple square knot shown in Fig. & 
is very good. It is too easy to make 
to need direction, but unless it is 
thrown over just right it will slip- Let 
U f Fig. 8* represent the short cord and 
V the- new piece to be added. Flace 
the cord V back of U and give U a 
complete turn around V, Fig, 9, and 
bring them together at a point above 
U, then to the front. Repeat the com- 
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plcle turn of U about V, shown by the 
dotted lint,, and pull tightly. If ail’ 
alyzed, it consists of two loops that are 
just alike and linked together as shown 
m Fig, 10. 

When the 3 ft. of netting ha^been 
completed, proceed to make the long 
loops ns al the beginning. The same 
gauge board can be used, but the tying 
occurs at both ends, and since the pairs 
cannot be knotted in tile center, two 
c* three twists can be given by the 
second about the first qf each pair. 
The long loops and the net arc at- 
tached together as shown in Fig, 13. 
Slip one of the meshes of the last run 
over the nail N, and when the cord 
comes down from the ring, the shuttle 
passes through the same mesh, and 
when drawn up, the farthest point of 
the mesh comes against the nail. After 
this long loop has been secured at the 
ring, the first mesh is slipped off flnd 
the next put on. All of the long loops 
at this end will be about three inches 
shorter than at the other end, unless 
the finishing nail N is moved down. 
This will not be necessary, 

SAFETY 

CHOPPING BLOCK 

From Popular Meeh. 19]9 

Chopping of pieces of wood, which 
must be broken into abort lengths, is 
often dangerous. The chopping block 

shown in the illustration was designed 
to overcome this element of danger and 
it may be useu for chopping small kind- 
ling wood as veil as for breaking up 
heavier pieces. When the blow is 
struck on the wood to he broken the 
pieces are thrown away from the per- 
son chopping. The sketch shows the 

device in use for the chopping of short 
pieces of wood, and the heavy portion 
may be used as a scat. The smaller 
sketch shows how the btock is built up 
of 2-im. planks, bnltcd together. 



TKij Cbcpplrtr 0-tofi Mrtei fw S-alrly in T hit S'nc«i 
Ckappad jrc ThTcwn h-*ny Cr-arn the Watte/ 
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udiiiJT Itrcul itar lliroad ; but they are 
luArvelg of L-ti t- a 1 1 





T 0 * hVWKUIlKL 

The tint practical Jliiil efficient rnAchino 
far sawing originated in tliis country, 

E JjV pTeRellt 

llfrlrir, which i'fni I ■ n n- 1 v 
rlu more 1 Iili i i ilrep Minis, 


B-AUflTI* DLOWIL, CM Ill'll -Vi T f JIEJfcP^.E, Kl'-lJl'l , Ul'lVf BD 
Wil.hkUTi AP'D ITUIT. 


being hreH huge. Tlii*ir mmnllness is not 

ivii ,ii n;ili|i- ,i- thirl Hi' -.v :u . ■ h -■ 
hun ip of which |a Hip miauled eve allow 


The simplest 
form of holder 
for the saw ist-he 
U-pdiaped liand 
fYatiio of wood or 
stool, Lite latter 
being the best. 

3th L'hfiLplbPHH in 

-T-tl thin. eOTrtmen.d* it, far ita capacities tpfl 
very restricted,, if* work lining atuw and ln- 
IwiduB mi compared with the t re [idle tna- 
filiinca. Inlaying and mosaic work can pet 
be KiicecBsfnlly dune with it, and (Ihi«a trim 
wish tn prnclure t li f tnunU art ijil ic reault* 
possible must uae a firat-cStas treadle ulb- 
i-hinc, yet the hand frame will remain the 
tool for boys, and 3ft ejiCslleut for beginner*. 
As good work enn jjiat bo done with a treadle 
machine ic nli'sv ■£ i.i well planned nn.il wall 
mode, ua thru Lfcs parts 
Art nicely fitted, and 
nidvd with cose, smontla- 
nesa, and am.- n racy, the 
sale of Hit many ousrae 
mi <1 Li fill S j- fitted wooden 
hiaelihiM in much to he 
regretted. If the. ama.- 
Eour '.'ilij no r, a [Ford r ise 
cost of a i u^L' 

ranging frArn ?Hi [n 
]ic will do better to 
buy [lie brat fifteen-inch 
fi tee L bow frame h* cfitt riccmx-rnina 
111 ill, costing iilii'hiit $t r,U, 
mid lot e i ijiitcn And skill offset as far an- 
they can the defect ivenraa of his tool*, ro- 
nidiM taring that the work, when snceoaa in 
tho commercial miihc is not noti ght p in in the 
workman rather than rim tools. 

In the i 1 ubi nrt-m nker 1 * bands tho saw pro- 
rlncea outy variations of tire familiar <f scmir n 
in wood from half an inch to several Incite* 
thick; In t III Lniuds of the amateur il in mn- 
fined to thinner Bluff,. gun orally from one- 
,ii s e eeist it to three-sisteentlm, tud iveMem 
exceed Eng euic-hfllf Inch, but S^Mines si tool 
w hi i'll cuts with facility U-aych . ti gn res, v a u ch, 
and every thing which in geuuity can. device, 
die delicacy :uid InErlwwy of the work be- 
ing scarcely limited except by tho akilL run I 
patience of Eho workman. beginning with 
the brackets with which tho boy always 
begin h. dtasigiiera have produced pud toms 


fur hook racks, aeroc-Lig, easelH-, wail-poek- 
cia, doeka, f&tity bujes^, pbotograpb frames, 
vaseuj thermomet6r Kt-ituds, ihj 4 many oJh- 
era r ingenuity being taxed o.y constsullj to 
liml new applicatiune as new patterns. Tlte 
haw eao cut only in a vortical line, and al- 
ways through the wood, jn*t a* the sewing- 
machine can make only one at itch, And nl- 


FRET SAWING AND WOODCARVING 


X 3l£ two moat familiar tuola are the knife 
and the a aw, and Mm 1 cutting edge of 
the ens and the scrniobi n g edge of tli-ft other 
are thii working part of all our implement*, 
except the plough and aoruo others which 
make a simple application of the wedge in 
spli tti Iig. Tho dmwi ng c u t h the *Cru t c hi iig 
ent h and tho pressing uf floparating cat arc 
tho three mol ions ; Hie. knife or cutting etlgL- 
wifh which we make a drawing cut,, Of, as al- 
'.vjlv.m with the plana, a puahing cut, iu real- 
ly a uaw with inviRlhle teeth, and MSPalchwH 
its way, the forward or pushing Ijptug in ef- 
fect the same as tho other, Thu*, drawing 
the blade srrafcliea with the point of tbe, 
Y-shaped tontb; pri*Aftiiig straight forward 
ocratcliDfl with the side tbe toDth, work- 
ing like the hc U sora c ut wf tbe mowing-mu- 
chiBOr ThooreticalEy, thcre-forc, every knife 
is a saw, and the saw ia t tiss nui versa! tool, 
ita tooib varying from ft. sin* hsyond Tho mi- 
croneopa to that of the monster |J circular” 
The fret or “Jig' 1 saw is an old aud well- 
known tool in cabLilftt-nuklng, and a famil- 
iar example of its. work is the innale rack 
nf Clu i piano or the reed organ. Small saw*, 
fabricated wruetmiM from watch springs,, 
arc » "favorite tool for coneeftlnicnt in the 
prisoner's loaf, anil have cut 4 way of Ascapa 
t.hmngh ms my witulow l>nra- Fastened by 
clats pa to Hieendft of a small r-ahaped frniuh, 
very fioo saws were long almost oxcIiirLvc- 
ly Hie poaseaslon of jowelltns, dflhtieta, and 
similar crafLuinan ; hut at last their Adapt- 
ability to urn a mental w’ork was discovered 


haw ii l. 1 , I lf ■ 


will HiB'fehtn' AttWnpt to 
give ilinuil ion in. a* well 
a* iWAkeii an Interest in, 
anw lug And in its eognalo 
but broader art, n nod- carving. The 
'law Linda Stool f lisa undergone no 
chiLS go. Tile i H na| ration fthnwft i b full- 
ftirjcd.a little le.t'i tluin One-half length. 
Tb« liui'sr blades Jjsvb ri'vtli naarcely 
vii-i hie tn the eyo f and make a nit fienrue- 
th i okfr tin 1 1 a leaf nf Elii* &fngnziuo \ 
mute «f them have any “.set,” And thoy 
ere Uftter 9Tinxponal ( tbsEr riAtural end 
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ways til rough nud through the c lot b . Tide 
tM9ed ot first a very raatrieted capacity, 
but ingenuity soon d isc ovoroil bow to aitftlte 
it answer lor all work except Lmlteu-hulce, 
and ingenuity will probably in like niauiKP 
enlarge (lie applications of the saw to pur- 
poses nfdrtunuiiit, That Is, Jsowover, strict- 
ly limited tu Cutting on parallel sides with 
straight edges, It is not a carving tool; it 
can tioE point a picture, eicopt in profile; it 
cute ant natural objects in ailk»Li Cttc, Yet 
tin' practical cffeeLi vc u aaa of thin repetition 
of silhouettes is far greater than tha super- 
ficial «Juerver wouEd suppose; it rests en- 
tirety in the thought, skill, and. tl&te of the 
workman. 

A further Htep in the de-enr&tive a^a nf 
the mw is JJ overlay ing.” Till* consists of 
simply cutting cut a design ju acme thin 
fttnflT— ordinary Taneana being generally used 
— and glute# the figure to a (hie tear piece, 
which hctvcb as a .ground, woods of COri l mat- 
ing eblitn, of conisr h being chosen. Fa- 
pet" vencera in fancy woods arc furnished 
for tLis purpose, which are not thicker than 
Ht*m t paper, and arc glued to a paper back- 
ing, this* backing remaining on the cut tig. 
nre, nud bold Lug it togotlicr. Overlaying 
may therefore Ue used as a ready means of 
ornamontiiig panels and Che like, although 
tbe idea win disturb the seven art critic, 
ivlio hates veneer, and can abide nothing 
abort of solid substance. This is nut the 
place for a (UiCUSlIflU of the question, iMtt 
dors the just objection to volurcr lie in the 
fact that it iff a ahelll There ie no cheat, 
fur there J* no preteDH of solidity; and 
\v In- n the superficial nature of the beauty is 
known ond not denied, wherein is the eye 
harmed by tbe sight of veneering and plat- 
ing T If every body conld Only b live roHO- 
woad and silver solid, well. and. good. As 
this can not bo, the eye sees in the shaving 
osactlj all it could *ee in th* substance, for 
beauty is hut skin-deep, mid form mid finish 
are its real tests. Is u ot the j list abti oiranee 
of veneering really mi nbliomaea of a cer- 
tain tlwdriuCsa, a dishonest Copying of gun- 
1 1 i ii ci art forma, a cheap and ly ing trick incan 
which means to deceive, and works only to 
sell f |f veneering is regarded ivs tbo type 
■of this lying in life- and manner*, may the 
abhorrence of it never be less! 

But decktodly tbe most beautiful, most 
artistic, mid most premising work of the 
saw is inlaying and mosaic, In it. a simplest 
example inlaying; consists of pinning to- 
gether two pieces of vrood of atrong eon- 
treating colons — sayywslmit and holly— lay. 
log the design on top, and cutting both 
pieces at oil va. The correspond i u g pi sees in 
tbo two woods arc then interchanged anrl 
glued foot, tha pattern this* being repro- 
duced iu duplicate, one being a white figure 
oq a dark ground, and the other a dark fig- 
ure on a white ground, 

If cut 11 straight'’ — that is, with the wood 
lying oo that the saw work* in a line per- 
pendicular to It — a number Of inlays can be 
made at a lime. Very thin and fine saws, 
ho waver, must in that case be used, and the 
Sierf must be filled with glue, By dsltig a 
L| bevelling” attach men 1, which tilts tbe 




work-table up at auy desired angle with 
the hsw, the pieces cut out become- wodga- 
ah aped, thtlAcompenotrtLn^ fur the saw kerf. 
SlrtUigur saw blade* san thus l>o used, and 
ii ranch tighter fit ting of the piece* effected. 
If this work is skillfully dims, tlm Joiute are 
invisible, and the effect is tlLat of a painted 
panel, Tbia io working in colors, and of 
course the only limitation is that of tbs vor- 
Piety of colors obtainable iu natural woods, 
on less the brush is used to touch and supple- 


LNLA¥-*aiI. 


]rt?nt Rose-wyod and cocobnln, for example, 
may be made to imitate pretty closely the 
irregular aplashifis of color on the oak Or maple 
loaf in AUtUmn; and there E# no limit to the 
number of successive inlays which cau be 
used, overlapping and blending with one 
another- Table-tops, book-cAsee, and other 
articles of furniture can bti tasteful] v urn fo- 
mented by overlay lug or by inlay ing; but 
ao the greatest accuracy anil nicety of out 
are eoscnthil, only t!ic best treadle mac blues 
null the best materials can be miccessfully 


U.klLYlUI ILAKUlh-il □ •‘.JICMTX. 

used. The amateur who attempts tLiadaes 
of work otherwise will watte labor and m*6t 
vex a I ions- disappointment. 

Inlaying and overlaying, as welL as plain 
Open-work or .Sorrento cutting, h»v« been 
greatly facilitated and broadamsd by the 
use of fancy weeds. Besidra tlui farnilior 
native walnut, oak, codani, ash, cherry, but- 
ternut, white maple, curled and bird'a-aye 
maplo, there is Ulo' Virginia white bolly, 
which is a very compact w^kI, with Heanc- 
ly flay noticeable grain, nearly tbe color of 
ivory when first cut, snnooptj bis of taking a 
velvety finish, »nd age nernl favorite, Thera 
are also many tropical arid foreign weeds. 


e^ui-iu j,n, 
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such tut mahogany, rosewood, natm-wood, 
cocobolst, ebony, 
tulip, abflboyna, 
eamino, »ru&- 
fiiLt h , thuya, 
ftu nice, zebra., 
camphor, Hu □.- 
gatian ash, etc, 

Su-mt* of ckt-se are 
singular, Snake 

ia of eilraordi- ua*ci*T, 

nary huwlnefus, 

found only in iibtpow nil [is, and almost- an 
exact copy of * wuukete spotted akin f unm- 
riiiirli is- of a rick red color; eocobola and lu- 
ll fr tire also red, hut van*g*te.d; Hungarian 
:l;< i i in a figured wood, |(» and «pcitf( 

suggesting a timer’s cuafcf walnut burl* 
marked with rings and spots resembling the 
“ ejM 1 ' in a prtacoek’H tail. All Lliesc M 
procurable, planed to a uniform thickness, 
frcnn-cinosuxlecntli to oue-eniarLer ofnn iucb, 
smoothly finished on both aides, and ready 
for ilho. lSr-s-ss, nickel, pourl, tfl-TtoJaa-sholl, 
ivory j ttlver, [{old, hard India rubber, attd 
Other rare materials are avnilaLde fur t-llfc 
uac of those who w iib to 
follow dccurntiv® work 
to ita most artistic rc- 
hulta, For the choicest 
work the originality of 
the an thrifti flat may aa- 
■ert itself, and may lnj 
left Id proclues special 
designs, w h Lch, whdte *- 
cr their ini ri ituic merit, 
will have for bi motif an 
ca|>ccial pleasure. For 
a single hint in frst- 
caLTting tbi* may siilIIeH : a ileaign etiibra- 
riug many daialt* of rltmltr and delicate 
work, wrought in thin wood -any, Ome-sl*- 
teeuth nf an inch — then hacked '.vie la a 
ground of silk or velvet of Htrong color, and 



I»!M. 



tbs table tbrLR inO-dii lot into the cover of a 
book nt :il l.m ry , form 4 a charming novelty in 
binding, 

Bubl-work — named from Andrd C Route, 
a French carver, boro in 1642 and died 
in WSS^MUalufap of h design ctil in gold, 
silver, liraea, nr other metal, oud let into 



r*MTn Dr a ims, iml A.ro_ 


i vary r ebony, tortoi mi-abel I , etc, Marquetry 

ii another on urn for Eulflyiug. In each, as 
in plain Open -eat work, Ike variety and 
tasteful hess of ihc prue-Hi Ule decoration am 
scarcely I Lmi Lni except by tbs skill, versa- 
tility, and patience of the workman. Fur 
si ample, the variety in solar-, which w:cn>u 
to be severely restricted by the natural Luca 
of the w<kkL, may Ihj considerably enlarged 
by ecvcral little devices, of which I will 
mention one : a light-colored wood, especial- 
ly bally, .may lie darkened or browned by 
dipping it in boated sand.; If dotie with 
nicety, a graduated shading, which serves 
well to imitate the shadow nf rained objects 
in painting, may be thus produced. 

Wood-curving ia an Old art and a back* 
ncyorl subject- To treat it exhaustively 
would require a vol Lime ; hencu 1 attempt 
nothing more than 3 aiipgoat- 
ivo sketch of it an related to 
the au w, and as adapted in 
this country to purposes of 
culture and borne decoration. 

The wnod-L-urvsr ia a sculptor 
in wood, flnd after ha k*ve* 


tbo Hat eurfnoc beyond which 
the saw can not go, he has a 
field of Indefinite breadth be- 
fnro him. He needs for ad- 
junct* a vises or a wooden 
Hcn'w for bolding his in ale rial 
firmly, leaving bis hands free; bIhc- hone*, 
sand - paper, cement, aw-ect-uiJ, pencil* of 
rather a aoft quality, n pair of leath- 

er gicivt'*, and some wash- 
lealherj, iLiallfts, and fitau. 
His cutting ton]* are about 
a ec-oro in inrinljcr, cerL(tl*|- 
ing of chiaeJs, both atnight 
and hsnhwLth sdgeavarying 
from euc-cigbth to thread 
quartensofan inch in width ; 
E&ngca with (nlgoa from this 
shape (U) to Chm {V— 
cliiasU with bevelled edges; 
s*o**, end dividing tools with 
■edge* shaped like a brood 
Letter V, Ffttlulicp, care, aud. unfiaggirig 
enthiuilaJim are aeeeasary for the amateuFs 
ftLices*!! : these moat he aided by tools o( the 
beet quality j kept in ibo boat copiiHion, ea 4 



‘■Anvil- USAOU.EV. 


d u LI Lm> 1 ntey suddonly spoi L the fruit of long 
labor; 

Tb® learner may try hi* hand on ftimplo 
omiuiientation or uwed work, and ho will 
probably not um I hr saw very long Iroforo 
doing so. A *lmp1o beginning eynei*C* in 
e lilting Lhe vrioe and round big the twign 
and berrir* in sawed work. Snmu knowl- 
edge nf drawing is of emirs* necessary, and 
the learner who contemplates goiug far will 
do wisely to seek the help of a competent- 

inaimetor. 


(lAllVKU Wj.l L.-LHMlllItT. 
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Unions 

pricing 

selves out 

of job Mabley, 

market 

Chicago Tribune March 7, 1978 

TO PUT AN electrician cut on a Job. 
Harvey T. Made, owner cf While City 
Electric Co,, starts with the uni on pay 
of $11,75 an hour. Then he adds « per 
cent for insurance, health plans , vaca- 
tions, holidays, and taxes, bringing his 
labor cost to SIC. 60 an hour. 

Then he adds 20 per cent for overhead 
— like equipment, trucks, office equip- 
ment, utilities, and other expenses. His 
cost per man 3s pso.IO an hour heforo he 
or hL& company makes a dime for profit 
or expansion, 

Nack is in construction work, but com- 
panies that service homes have similar 
costs, This might help explain those hor- 
rendous bills we get when we have to 
send for help to fix a plugged drain or a 
shorted, wire or a busted fureaea. 

Nack talked with us because he sees 
two consequences of the escalating 
costs: He and his colleagues are pricing 
themselves out of the market, and non- 
union labor is proliferating. 

Nobody in the busies wants u> 
make unions mad. The nonunion work is 
called "underground industry"' or "sec- 
ondary construction market," or in spe- 
cific areas, "merit shop." 

Nack cites the heavy increase in pro- 
duction and sales of electrical supplies. 

"They've risen about three Limes fast- 
er than the number of construction 
hours worked by union: employes/' he 
says. 

"The two should go together, but they 
don't. T*n or 12 years ago, 72 to 80 per 
cent of material sold was installed by 
electrical contractors. Now It's only 41 
or 42 per cent. 

"Somebody's putting that other stuff 
in.” 

Nack has a friend who runs an ' ‘un- 
derground” company. 

"You'd never know they were there,” 
he says. "But they'll do anything you 
want. The men are good workers who 
want a job but can't get a union Job. If 
they're willing to take S5.H an hour 


DOWELS SHAPED WITH SHARPENED PIPE 


S CRAPS Of wood esn be made into dow- 
els of any desired size with a tool 
formed from a pipe nipple or short piece 
of pipe. In (he case illustrated, dnw- 


JrYijiuLar Science Monthly,. November 1936 



tlfi were needed. ho a pipe £>f approxi- 
mately 'yi-m. inside diameter was used, 
i'ile one end of the nipple to the angle 
shown in the sketch, hammer in the filed 
crfRc until it measures 
exactly the desired 
size, and! grip the pipe 
vertically in the vise. 
RLp short lengths of 
stock for the dowels 
to ii in, square, or 
whatever size is want- 
ed, and then drcsS off 
(he comers to form an 
octagon shape. If the 
wood is hard, plane 
off the eight corners 
to make the stock 
more nearly round be- 
fore driving it through, 
— R. O. Lcssaaca.m. 



Tke :l:iwiL- ei It inn 

tool Ahd. At left, 
how rji* rc-Lj[h a'uik 
it driven I h: □ u p h 


DOG’S BARK TONED DOWN BY OPERATION 

Popular Science Monthly, November 1936 



An, AtHrttl. G*.. vtitcini-ian claltLut 3 lUs* -u-ut ql a Joc’r v«#l 
cefd- Tklt ]iAin!«» nprcAliopi I* 1*14 V* muffle Ihe inimiL'l bneS 


with five holidays and. a little vacation 
and some hosplUMsstiim— if they waul 
to do It, then why 

WK TAJ.KKD WITH a man Who runs 
a merit shop in lire Outlying suburbs, 

"My main objection to unions is they 
claim all their members are equally 
skilled and productive," he said. 'They 
say each one is worth Sin an hour, no 
more, no less. That isn't true." 

fits major cost cutter is work flow. He 
and his man cross jurisdictional lines. 

"On a union job an electrician wifi 
have to wait around for a carpenter to 
Cut a hole in the ceiling," be said. 
"Here we just do it. We don't have work 
stoppages. 

"If I pick up -a hammer and make 
a form, I don't hare carpenters stand- 
ing nearby saying, 'Hey, that's ray job.' 


Toncmc down the 
barking of noisy dogs is 
ihe reported accomplish- 
meet of an Atlanta, Ga., 

veterinarian. who has per- 
formed the feat upon the 
pets of a number of apart- 
ment dwellers. In the sim- 
ple, painless operation 
that he has devised, a. 
dog’s vocal cord is re- 
lieved of a small V-shaped 
wedge on either side. No 
danger to the animal is 
involved, it is said, -and 
Lhe only after effect is 
that an ear-splitting bail: 

Eh muffled to a dukcl tone 
i hat can cause no com- 
plaints from neighbors. 
In the photo an leFt, a 
pet is Under treatment. 

“If we're doing a electrical job 
and the guy wants a am all closet built, 
we'll build it for him, A good mechanic 
is a good mechanic. He can do mere 
than one job," 

He also feels that a merit shop is an 
incentive to faster work. 

"All the foremen are on an incentive 
program, and they usually pass it on/ 1 
he said, "When a contract is estimated, 
it's estimated by the norm — an average 
guy an an average day will do so much 
work. But a good foreman with a good 
crew can make those hours look stu- 
pid." 

He said he works deals with his 
clients so that if the job is done quicker 
and, cheaper than the estimate, he gets 
an incentive bonus, which he share* 
with hit employes. 
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THE PURPOSE OF THIS BOOK 

Over 50% of the adult population of the U.5. cannot follow the 
simplest instructions in this book* Eighty per cent cannot grasp the 
concepts in the following article by Professor Garrett Hardin. 

Our species has outbred the carrying capacity of our planet's 
easilly accessible arable land plus that of their respective socio- 
economic systems. With overbreeding has come dawnbreeding * our 
planet has become swamped with morons and psycho t i c s which guarantees 
the collapse of civilizations worldwide 

This book is for that intelligent and stable 20%. 


CARRYING CAPACITY AS AN 
ETHICAL CONCEPT 

GARRETT HARDIN 

Mr. Hirdirv a ProfeHor af Biota-fly it Ibe University of California, Sana 
Barbara. He hi* given special attention to popubiinn biology and humah 
ecnfcgy. The author eT several books— including a widely used taoipgy 
took and Nrw Etkiafw he hai been one of Lhe principal 

provocMtu-fr tiumM discuiskjni of ]ifet>oai ctluci stnd criigc in rcLatkpn 
to world Famine. 

I LFEBOAT ETHICS is merely a special application of the 
j logic of the commons. 1 The classic paradigm is that of a 
pasture held as common property by a community and gov- 
erned by the following roles: first, each herdsman may pasture 
as many cattle as he wishes on the commons: and second, the 
gain from the growth of cattle accrues JO the individual owners 
of the cattle. In an underpopulated world the system of the 
commons may do no barm and may even be the most economic 
way to manage things, since management costs arc kept to a 
minimum. In an overpopulated (or overexploited) world a sys- 
tem of the commons leads to ruin, because each herdsman has 
more to gain individually by increasing the size of bis herd than 
he has to lose as a single member of the community guilty of 
lowering the carrying capacity of the environment. Con- 
sequently he (with others) overloads the cuiurnuilS. 

Even if an individual fully perceives the ultimate conse- 
quences of h is actions he is most u nlikel y to act in any other way , 
for be cannot count on the restraint his conscience migh t dictate 
being matched by a similar restrain t on lb c part of ail the others. 
(Anything less than ah is not enough.) Since mutual ruin 1$ 
inevitable, it is quite proper to speak of the tragedy of the com' 
mons. 

Tragedy is the price of freedom in the commons. Only by 
changing to some other system (socialism or private enterprise, 
for example) can ruin be averted- In other words, in a crowded 
world survival requires that somo freedom be given up. (We 
have, however,a choice in the freedom i o be sacrificed.) Survival 
is possible under several different politico-economic systems 
— but not under the system of the commons. When wc under- 
stand this point, we reject the ideal of distributive justice stated 
by Karl Marx acertTury ago, “From each according to his ability, to 
each according to his needs ”* This ideal might be defensible if 
''needs" were defined by the larger community rather than by 
the individual (OT individual political unit) and if "needs" were 
Sta tic 1 0ut in the past quafttr-coutiry, with the best will in the 
world,, some humanitarians have been asserting that rich 
populations must supply the needs of poor populations even 
though the recipient populations increase without restraint. At 
the United Nations conference on population in Bucharest in 
1 07 J spokesmen for the poor nations repeatedly said in effect: 
-> We poor people have the right to reproduce as much as we want 


to; you in the rich world have the responsibility of keeping us 
alive,' 1 ' 

Such a Marxian disjunction of rights and responsibilities in- 
evitably tends toward tragic ruin for all. It is almost incredible 
that this position is supported by thoughtful persons, hut it is. 
How does this come about? In part, 1 think, because Language 
deceives us. When a disastrous loss of life threatens, people 
speak of a "crisis," 1 implying that the threat is temporary. More 
subtle is the implication of quantitative stability built into the 
pronoun “they" and its relatives. Let me illustrate this point with 
quantified prototype statements baaed on two different points of 
view. 

Orris analysis: ""Th&t poor people (1,000,000) are starving, 
because of a crisis (flood, drought, or the like). How Can W£ 
refuse them ( 1 ,000.000)? Let US feed item (1,000,000). Once the 
crisis is past those who are stilt hungry are few (say I ,IXH)) and 
there is no further need for our intervention." 

Crunch "Those (1,000,000) who are hungry are repro- 

ducing. We send food to them ( 1 .0 10.000). Their lives ( 1 ,020,000) 
are saved. But since the environment is still essentially the tame, 
the next year they ( 1 ,030,000) ask for more food. We send it to 
ihesa (1,045,000); and tile next yeardfry (1,003.000) ask Tor still 
more. Sin ce the need has not gone away, u is a mistake to speak 
of a passing crisis: it is evidently a permanent crunch that this 
growing ''they' 1 face — a growing disaster, not a passing State of 
affairs," 

‘Thcy H increases in sric- Rhetoric makes no allowance for a 
ballooning pronoun. Thus we can easily be deceived by lan- 
guage. We cannot deal adequately with ethical questions if We 
ignore quantitative matters. This attitude has been rejected 
by James Sellers, who dismisses prophets of doom from 
Mai thus* to Meadows 1 as "chiliasts." Chiliastslor millenialists. to 
use the Latin-derived equivalent of the Greek term) predict a 
catastrophic end of things a thousand years from some refer- 
ence point. The classic example is the prediction of judgment 
Day in the year 1000 anno Domini. Those who predicted it were 
wrong, of course; but the fact that this specific prediction was 
wrong Is no valid criticism of the use of numbers in thinking- 
Mittenialism is numerology, not science. 

In science, mnst of the lime, it is not so much exact numbers 
that are important as it is the relative sire of numbers and the 
direction of change in the magnitude of them. Much prod ticiive 
analysis is accomplished with only the crude quantitation of 
’"order of magnitude"' thinking, First and second derivatives are 
often calculated with no finer aim than to find out if they are 
positive or negative. Survival can hinge on Lhe crude issue of the 
sign of change, regardless of number. Tit is is a far cry from the 
spurious precision of numerology. Unfortunately the chasm 
between the H two cultures,* as C. F. Snow called them,* keeps 
many in the nofl-sdentific culture from Understanding the sig- 
nificance of the quantitative approach. One is tempted to won- 
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dcr also whether an additional impediment to undemanding 
may not be the mortal sin called Pride, which some theologians 
regard as the mother of all sins, 

Returning to MarX„ k is obvious that the each in "to each 
according to his needs” Is rtOl—despite the grammar — a unitary* 
Stable entity; ”each“ is a place-holder for a ballooning variable, 
Before we commit ourselves to saving the life of each, and every 
person in need we had better ash ill id question: '"dnd then, what}" 
That is, what about tomorrow, what about posterity? As Hans 
Jonas has pointed out, r traditional ethics has almost entirely 
ignored the claims of posterity. Ln an overpopulated world hu- 
manity cannot long endure under a regime governed by pos- 
terity-blind ethics. Lt is the essence of ecological ethics that it pays 
attention to posterity. 

Since “helping” Starving people requires that we who are rich 
give up some of our wealth h my refusal to do so Ls almost sure to 
be attributed to selfishness. Selfishness there may be, but focus- 
ing on selfishness is likely to be non-productive. Ln truth, a 
selfish motive can be found in all policy proposals, The selfish- 
ness of tuj( giving is obvious and need not be elaborated. But the 
selfishness of giving is no less real, though more subtle. 1 Con- 
sider the sources of support for Public I -aw 480, the act ol 
Congress under which surplus foods were given io poor coun- 
tries, or sold to them at bargain prices ("concessionary terms" is 
the euphemism). Why did we give food away? Conventional 
wisdom says it was because we momenta rity transcended our 
normal selfishness. Is that the whole Story? 

It is not. The 'W' of the above sentence needs to be sub- 
divided. The farmers who grew the grain did not give it away. 
They sold it to the government (which then pve it away). Farm- 
ers received selfish benefits in two ways; the direct sale of 
grain, and the economic support to farm prices given by this 
governmental purchase in an, otherwise free market. The opera- 
tion of P. L. 480 during the past quarter-century brought 
American farmers to a level or prosperity never known before. 

Who else benefited —in a selfish way? The stockholders and 
employees of the railroads that moved grain to seaports bene- 
fited. So also did Freight-boat operators (II. S. "bottoms " were 
specified by law). So also did grain elevator operators. So also did 
agricultural research scientists who were financially supported 
in a burgeoning but futile effort "to feed a hungry world.”* Acid 
SO also did the large bureaucracy required to keep the P. L. 430 
system working. In tutu, probably several million people per- 
sonally benefited From the P. L- 430 program. Their labors 
cannot be called wholly selfless. 

Who did make a sacrifice for P. L. 480? The citizens generally, 
nearly two hundred million of them, paying directly or indi- 
rectly through taxes. But each of these many millions lost only a 
little; whereas each of the million or so gainers gained a great 
deal . The blu nt t ru th is that^ifo-Fri/iT'^fry pays — i F you are h ired as a 
philanthropist, Those on the gaining side ofP-L- 4S(I made a great 
deal of money and could afford tu spend lavishly to persuade 
Congress to COftlln Lie I he program . Those 0 n the sacrifici rig side 
■sacri f eed only a. little td t per capita and could not a fford to spe nd 
much protecting their pocke [books against philanthropic in- 
roads, And so P. L. 430 continued, year aFtcr year. 

Should we condemn philanthropy when we discover that 
some of its roots arc selfish? L think not. otherwise probably no 
philanthropy would be possible. The secret of practical success 
in large-scale public philanthropy is this; Sf f TP it that the losses 
arc widely distributed JO that the per capita loss is small, but 


concentrate the gains in a relatively few people so that these few 
will have the economic power reeded to pressure the legislature 
into supporting the program. 

I have spent some time on this issue because L would like to 
dispose once and for all of condemnatory arguments based on 
“selfishness.” As a matter of principle we should always assume 
that selfishness is part of the motivation of every action. But what 
of it? If Smith proposes a certain public policy, it is Far more 
important to know whether the policy will do public harm or 
public good than it is to know whether Smith's motives are selfish 
or selfless. Consequences (''ends") can be more objectively de- 
termined than motivations (“means”). Situational ethics wisely 
uses consequences IS the measure of morality. "If the end does 
not justify the means, what does? 1 ' asks Joseph Fletcher. 16 The 
obsession of older ethical systems with means and motives is no 
doubt in pan a consequence nF envy* which has a thousand 
disguises.’ 1 (Though I am sure this is true, the situalFonist 
should not dwell on envy very Long, for il is after all only a motive, 
and as such not d i rcctly verifiable. 1 n a ny case public policy m ust 
be primarily concerned with consequences.) 

Even judging an act by its consequences is not easy. We are 
limited by the basic theorem of ecology, "We can never do 
merely one thing."” The Fact that an act has many consequences 
is al l ( he more reason for d c-em phasizi ng motives as we ca rty out 
our ethical analyses. Motives by definition apply only to intended 
consequences. The multitudinous unintended ones are com- 
monly denigrated by the term “ride-effects." Bur "The road to 
hell is paved with good intentions," so let's have done with 
motivational evaluations of public policy. 

Even after we have agreed to eschew motivational analysis. 
Foreign aid is a tough nut to crack. The Literature is large and 
contradictory, but it all points to the inescapable conclusion that 
a quartc r of a ce niury of earnest effort has not con quered world 

poverty. To many observers the threat of future disasters is 
more convincing now (ban it was a quarter of a century ago 
• -and ihc disasiers are not all in the future either, 13 Where have 
we gone wrong in foreign aid? 

We wanted io do good, of course. The question, “How can we 
help a poor country?" seems like a simple question, one that 
should have a simple answer. Our failure to answer it suggests 
that the question is not as simple as we thought. The variety of 
contradictory answers offered is disheartening. 

How can we find our way through this thicket? I suggest we 
take a Cue from a mathematician. The great algebraist Kari Jacobi 
(1804— J851) had a simple stratagem that he recommended to 
studems who found themselves butting their heads against a 
stone wall. tAuta^ert, muter um&dbm — ' 'Invert, always invert.” 
Don't just keep asking the same old question over and oven turn 
it upside down acid ask the opposite question. The answer you 
get then may not be the one you want, but it may throw useful 
light on the quesdon you starred with. 

Let's try ajacoblan inversion of the foodVpopulation problem 
To sharpen the issue, let u s take a par ttcu la r example , say India. 
The question we want to answer is, L 'How tan we help India? 1 ' 
But since: that approach has repeatedly thrust us against a Stone 
wall, let's pose the Jacobian invert, “How can weAarrn India?” 
After we' ve answered this perverse question we will return to the 
original (and proper) one. 

As a ma [ter of method , let us g ran t oursel VeS the most malcvo- 
lent of motives: let us ask, “How can we harm India — really harm 
her?” Of course we might plaster the country with thermo- 
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nuclear bombs, speedily wiping out most of the 60ft mill ton 
people. But r to th e t r nly m a levolcni m in d h i hat's not m uch fu n ; a 
■dead man is beyond harming. Bacterial warfare could be a bit 
"be tier,." hui noi much. No: wc want something that will reaHy 
mate I nd ia su ffer , not merely for a day or a wee k . hu t on and on 
and on. How can we achieve this inhumane goal? 

Quite simply- by sending India a bounty of food, year after 
year. The United States exports about 8ft million tons of grain a 
yea r. Most of i r we sell : I he for ei gn exchange it yields we use for 
such needed imports as petroleum (5ft percent of our oil con- 
sumption in 1974). iron ore, bauxite, chromium, tin r etc, But in 
the pursuit of our malevolent goal let us “unselfishly" tighten 
our bd cs, make sacri fit es, and do withou 1 1 hat foreign e jtcha tige . 
Lc t us givr all 80 million tons of grain to the Indians each year, 

Oct a purely vegetable diet it takes about 4ft0 pounds of gram 
to keep one person alive and healthy for a year. The 600 million 
Indians need 120 million tons per year; since their nutrition is 
less than adequate presumably they are getting a hit (css than 
that now. So the 80 mi I lion tons we give them will almost double 
India's per capita supply of food, With a surplus, Indians can 
afford, to vary their diet by growing some less. efficient crops; 
they can also convert some of the grain into meat (pork and 
chickens for the Hindus, beef and chickens for the Moslems). 
The entire nation can then be supplied not only with plenty of 
calories, but also with an adequate supply of high quality pro- 
tein, The people's eyes will sparkle, their steps will become more 
elastic; and they will be capable of more work. "Fatalism" will no 
doubt diminish, (Much so-called fatalism is merely a con- 
sequence of malnut ndo n.) Indians may even hecome a bit over- 
weight, though they will still be getting only two-thirds as much 
food as the average inhabitant of a rich country. Surely— we 
think — surely a well-fed India would be belter off? 

Not so: ceferi! parihu, they will ultimately be worse off. 
Remember, "We can never do merely one thing,' - A generous 
gift of food Would have not only nutritional consequences: il 
would also have political and economic consequences. The diffi- 
culty of distributing free food to a poor people is well known. 
Harbor, storage, and transport inadequacies result in gTfliU Jos- 
ses of grain to rats and fungi. Political corruption diverts food 
from those who need it most to those who are more powerful. 
More abundant supplies depress free market, prices and dis- 
courager native farmers from growing food in Subsequent years. 
Research into better ways of agriculture is also discouraged. 
Why look far better ways bo grow food when there is food 
enough already? 

There are replies, of sons, CO alt the above points, 1 1 may be 
maintained that all these evils are only temporary -ones: in time, 
organisational sense will be brought into the distributional sys- 
tem and the government will crack down on corruption. Realis- 
ing the desirability of producing more food, for export if noth- 
ing else, a wise government will subsidize agricultural research 
in spite of an apparent surplus. Experience dues not give much 
auppon to this optimistic view, but let us gram the conclusions 
for the sake of getting on to more important matters. Worse is to 
come. 

The Indian unemployment rate is commonly reckoned at JO 
percent, but it is acknowledged that this is a minimum figure. 
Underemployment is rife. Check into a hotel in Calcutta with 
four small bags and four bearers will carry your luggage to the 
room— with another man to carry the key, Custom, and a knowl- 
edge of what the traffic will bear, decree this practice. In addi- 


tion malnutrition justifies it in part. Adequately fed. half as 
many men would suffice- So one of l he early consequences of 
achieving a higher level of nutrition in the Indian population 
would be to increase the number of unemployed, 

India needs many things that food will not buy. Food will not 
diminish the unemployment rate (quite the contrary);, nor will it 
increase the -supply of minerals, bicycles, clothes, automobiles, 
gasoline, schools, books, movies, or televison, All these things 
require energy For their manufacture and maintenance. 

Of course, fond is a farm of energy, but il is convertible tn 
other forms only with great loss; so we are practically justified in 
COn sidering energy and food as mutually exclusive goods. On 
this basis the most Striking difference between poor and rich 
countries is not in the food they eat but in the energy they use. 
On a per capita basis rich countries use about three times as 
much of the primary foods — grain and the like — as do poor 
countries. (To a large extern this is because the rich convert 
much of the grain to more ''wasteful" 1 animal meat.) But when it 
comes to energy, rich cou n tries use ten times as much per capita. 
(Near (he extremes Americans use GO limes as much per person 
as Indians.) By reason able standards much of this energy maybe 
wasted (C-g-, in ihe manufacture of "rxercycles" for sweating the 
fat o f f peop le w ho have cs ten too mu ch ) , bn t * large share of this 
energy suppliers the goods we regard as civilized: effortless 
transportation, some luxury foods, a variety of sports, clean 
spare-healing, more than adequate clothing, and energy-con- 
suming arts — music, visual arts, electronic auxiliaries, etc. 
Merely giving food to a people does almost nothing to satisfy the 
appetite for any of these other goods. 

But a well- nourished people is better fitted to try to wrest 
mure energy From its environment. The question then is this; I? 
the native environment able to furrlish more energy? And at 
what cost? 

In India energy Is already being gotten from the environment 
at a fearful cost. In the past two centuries millions of acres of 
India have been deforested in the struggle for fuel, with the 

usual environmental degradation. The Vale of Kashmir, once 
one of the garden spots, of the world, has been denuded to such 
an extent that the hills no longer hald water as they once did, and 
the springs supplying the famous gardens are drying up. So 
desperate is the need for charcoal for fuel that the Kashmiri now 
make it out of tree leaves. This wasteful practice denies the soil 
of needed organic mulch. 

Throughout India, as is well known, cow dung is burned to 
cook food. Th e mi nera Is of the d u ng a re not thereby los c , but the 
a biliiy of d u ng to i m prove sail tilth is. So me of th e nitroge n in the 
dung goes off into the air and docs not return to Indian soil. 
Here we see a classic example of the ''VICIOUS circle”: because 
Indians arc poor they bum dung, depriving the soil of nitrogen 
and making rhemselves Sltll poorer the following year . If we give 
them plenty of food, as they cook this fond with cow dung they 
will lower still more the ability of their land to produce food. 

Let us look at another example of this counter-productive 
behavior. Twenty- five years ago western Countries brought food 
□ nd medicine m Nepal, In the summer of 1974 a disastrous flood 
struck Bangladesh, killing tens of thousands of people, by 
government admission. (True losses :in thai part of the world a re- 
al ways greater than admitted losses.) Was there any connection 
between feeding Nepal and flooding Bangladesh? Indeed there 
was. and is. 1 * 

Nepal nestles amongst the Himalayas. Much of its land is 
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predpiiiOtii, and winters arc cold. The Nepalese need Fuel, 
which they gee from trees, ticca use more Nepalese arc being 
kept alive row, the demand for timber is escalating. As trees arc 
cut down, the sail under [hem 13 washed down die slopes into the 
rivers that run through India and Bangladesh. Once the absorp- 
tive capacity of forest soil is gone, Floods rise faster and to higher 
maxima. The flood of I97H covered two- thirds of Bangladesh, 
twice the area of ’'normal" floods^which i hem selves are [he 
consequence of deforestation In preceding centuries. 

By bringing food and medicine to Nepal we intended only to 
save lives, But we can never do merely one ihing, and the 
Nepalese lives we saved created a Nepalese energy- fa mine- The 
lives we saved from starvation in Nepal a quarter of a century 
ago were paid for in our time by lives lost to flooding and its 
attendant evils i o B a ngladesh . The saying /"Man does not live hy 
bread alone, " lakes on new meaning. 

Still we have not described whai may be the worsi consequence 
of a food-only policy: revolution and civil disorder. Many kind- 
hearted people who support food aid programs solicit the coop- 
eration oF" hard- nosed" doubters by arguing dial good nutrition 
is needed for world peace- Starving people will attack others, 
they say. Nothing could be further From the truth. The monu- 
mental studies of Ancel Keys and others have shown that starv- 
ing people are completely selfish. They are incapable of 
cooperating with others; and they are in capable of laying plans 
for tomorrow and carrying them out. Moreover, modern war is 
50 expe na lyc I hai even ibe richest countries can hard ty a Fford i t . 

The thought that starving people can forcefully wrest sub- 
sistence from their richer brothers may appeal to our sense of 
justice, &ui it just ain't so. Starving people fight only among them- 
selves, and that inefficiently. 

So what would happen if we brought am pie supplies of food to 
a population that was still poor in everything else? They would 
still be incapable of waging war at a distance, but their ability to 
fight among themselves would be vastly increased. With vigor- 
ous, well-nourished bodies and a keen sense of their 
impoverishment in other things, they would no doubt soon 
crea te massive d harder in th ei r own land . Of COU rsc , t bey m ighi 
create a strong and united country, but what is the probability of 
that? Remember how much trouble (he thirteen colonies had in 
forming themselves into a United States. Then remember that 
India is divided by two major religions, many castes, fourteen 
major languages and a hundred dialects. A partial separation of 
peoples along religious lines in L9 i7,at the time aFthe Formation 
of Pakistan and oF Independent India, cost untold millions of 
lives, The budding off of Bangladesh (formerly hast Pakistan) 
From the rest of Pakistan in 197 I cost several million more- AH 
these losses were achieved on a low level of nutrition. The 
possibilities of blood-letting in a population of hGQ million well- 
nourished people of many languages and religions and no ap- 
preciable tradition of cooperation stagger the imagination, 
Ph i Ian thro p i sis with an y i imagination at all should be stu n ned by 
the thought of 600 million well-fed Indians seeking to meet their 
energy needs frum their own resnurccs. 

Eki the answer to our Jacobian question, "How can we harm 
India?' 1 is clear: send food only. Escaping the Jacobian by re- 
inverting the question we now ask, "How can Wfl help I ndia?" 
Immediately we see that we must nftw send food without a 
matching gift of non-food energy. But before we go careening 
off on an intoxicating new program we had better look at some 
more quantities. 


On a per capita basis, India U5C5 rhe energy equivalent of one 
barrel of oil per year; the U. 5. uses sixty The world average of 
all cou nines, rich a nd poor. 15 ten, If we want to bring I ndia only 
up to the present world average, we would have to send India 
about 9 x. 600 million bbls- of oil per year (or its equivalent in 
coal, umber, gas or whatever). That would be mure than five 
billion barrels of oil equivalent. What Is the chance that we will 
make such a gift? 

Surely it is nearly zero. For scale, note that our total yearly 
petroleum use is seven billion barrels (of which we import three 
h i I linn) . OF course we UK (and have) a great deal of coal too. But 
these figures should suffice to give a feeling of scale. 

More important is the undoubted psychological Fact that a fall 
in income tends to dry up the springs of philanthropy. Despite 
wide disagreements about the fuuirc of energy it is obvious that 
from row on. for at least the next twenty years and possibly for 
centuries, our per capita supply of energy Is going to fall, year 
after year. The food WC gave in the past was “surplus," By 150 
accounting do we have an energy surplus, in fact, the perceived 
deficit is rising year by year. 

India has about one-third as much land as the United States. 
.She has about three times as much population- If her people-to- 
l,i nd ratio were the same as ours she would have only about 
seventy million people (instead of 600 million). With the 
forested and relatively unspoiled Farmlands of four centuries 
ago. seventy million people was probably well within the carry- 
ing capacity of the land. Even in today’s India, seventy million 
people could probably make it in comfort and dignity 
—provided thev didn’t increase! 

To send food only to a country already populated beyond the 
carrying capacity of ii.s land is to collaborate in the further 
destruction of die land and the further impoverishment of its 
people. 

Food plus energy is reeomme ndable policy; but fora large 
pop illation u ndcr today's COtldi lion S t his policy is defens i hie only 
by the logic of the old saying, "If wishes were horses, beggars 
would ride," I he fantastic amount of energy needed for such a 

program is simply not in view. fWe have mentioned nothing of 
the equally monumental “infrastructure" of political, techno- 
logical, and educational machinery needed to handle unfamiliar 
forms and quantities of energy in the poor countries. In a short 
span of time this infrastructure is as difficult to bring into being 
as is an abundant supply of energy.) 

In summary, then, here arc the major Foreign-aid possibilities 
that tender minds are wilting to entertain; 

a. Food plus energy— a conceivable, but practically impossible 
program. 

b. Food atone— a conceivable and possible program, but one 
which would de-stray the recipient. 

In the light of this analysis the question of triage* shrinks to 
ncgligable importance- IF any gift of food to overpopulated 
countries does mo-re harm than good, it is not necessary to 
decide which countries get the gift and which do not. For 
posterity's sake we should never send food to any population 
that is beyond the realistic carrying capacity of its land. The 
qucsLion of triage docs not even arise. 

Joseph Fletcher neatly summarized this point when he said, 
" We sh Quid give if i t helps but not i f it hurls." kVe wou Id do wel l to 
memorize his aphorism, hut we must be sure we understand 
the proper object of the verb, which is the recipient. Students of 
charity have long recognized that an important motive of the 
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giver Lt [d help himself, the giver. 1 * Hindus give to secure a 
better life in the next incarnation; Moslems, to achieve a richer 
paradise at the end of this life; and Christians in a Stin pier day no 
doubt hoped tn shorten their stay in purgatory by their generos- 
ity. Is there anyone who would say that eon temporary charity is 
complete] y free of the self-serving element? 

To deserve the name, charity surety must justify itself prima- 
rily, perhaps even solely, by die good it does the recipient, not 
only i n the momc m or givi tig fcm t in the long ru n . Th a t every act 
has multiple consequences was recognized by William L, Da- 
vison, who grouped the consequences of an act of charity into 
two value-classes, positive and negative, 11 True charity, he said, 

confers benefits, and it refrains from- injuring. . . . Hence, chanty 
may sometimes assume an austere and even apparently unsym- 
pathetic aspect toward its object. When that object's real good cannot 
be achieved without inflicting pain and &llJ feeing, charity does not 
shrink from the infliction. . . . Moreover.^ sharp distinction must be 

d rawn betwee n charity and ambiabiELty or Rood nature — the latter of 
which is a weakness an J may be del rimeniaL to true charity, al though 
it may slso be turned Co account in its service, 

To- the ecological I y-ltti rtded studen t of ethics, mast l radii i on.nl 
ethics looks Like mere amiability, focusing M it does Oil the 
manifest misery of the present generation to the neglect of the 
more subtle hut equally real needs of a much larger posterity. It 
is amiability that feeds the Nepalese in one generation and 
drowns Bangladeshi in another. It 15 amiability that, ennti-m- 
p lai 111 g the wretched multitudes of India ns asks, "How ra n we let 
[hem starve?” implying that we, and only we, have the power to 
end their suffering. Such an assumption surely springs from 
hubris . 

Fifty year? ago India and China were equally miserable, and 
their fu lure prospects equ ally bleak . l>u ri ng i h e pas t generation 
we have given India "help" on a massive scale; China, because of 
political differences between her and us, has received no "help" 
from us and precious little from anybody else. Yet who is better 
off today? And whose future prospects look brighter? F.ven after 
generously discounting the reports of the first starry-eyed 
Amenta ns to enter China in recent years, Lt is apparent that 
China's 900 mi I lion arc physically better off than India's 600 
million. 

All that has come about without an iota of "help" from us. 
Could ic be that a country that is treated as a responsible agent 
does better in the long run than one that is treated as an irre- 
sponsible parasite which we must "save" repeatedly? is it not 
possible that robust responsibility IS a virtue among nations as it 
is among individuals? Can we tolerate a charity that destroys 
responsibility? 

Admittedly, China did not reach herprescni position of rela- 
tive prosperity without great suffering, great loss of life. Did 
mill ions die ? T ens of millions? We do rl't know . | f we had enjoyed 
cordial relations with |h? new China during the birth process no 
doubt wc would, out of a rich store of amiability, have seen to it 
that China remained as irresponsible and miserable as India. 
Our day-to-day decisions, with their delayed devastation, would 
have been com pletely justi fled by ou r t rad ittonal „ poste ri t y-hlind 
tthiCi wh Ech See ms i nca pah Ic of asking ill e crucial q uestion , "'And 
jAflt whcttl” 

Underlying most ethical thought at present is the assumption 
that human life is thejummuffi botium.. Perhaps it is; but wc need 
to inquire carefully into what we mean by "human life." Du we 
mean the life of each and every human being now living, ail 


4,000,000,000 of them? Is each presently existing human being 
to be kepi alive (and breeding) regardless of the consequences 
for future human beings? So, apparently, say amiable, individu- 
alistic. present-oriented, future-blind Western ethicisis. 

An ecological I y-orien ted etliicist asks, "And then what?" and 
insists that the needs of posterity be given a Weighting commen- 
surate with those of the present generation. The economic 
pr ejud ice that I cads to a heavy disc ou ntsng of the future must be 
balanced by a recognition, chat the population of posterity vastly 
exceeds the population of the living, ,J We know from experi- 
ence that the environment can be irreversibly damaged and the 
carrying capacity of a land permanently lowered, M Even a little 
Lowering multiplied by an almost limitless posterity should weigh 
heavily in The scales against the needs of chow living, once our 
charity expands beyond the limits of simple amiability. 

We can, of course, increase carrying capacity somewhat. But 
only hubris Leads us to think that our ability to do so ls without 
limit. Despite all our technological accomplishments — and they 
are many — there is a potent germ of truth in the saying of 
Horace (65-fl &.C.): Naluram expelles /urea, tamtn usque r ecurret. 
"Drive nature off with a pitchfork, nevertheless she will return 
with a rush," This is the message of Rachel Canon, 1 * which has 
been corroborated by many others.”" 

The mwatity of an ad is a function of the State of the system at (Af time 
the act ri performed — this is the Foundation stone of siluationist, 
ecological el hies. 11 A time-blind absolute ethical principle like 
that implied by ihe shibboleth, "the sanctity of life.' 1 leads to 
greater suffering than ns sitmmonist, ecological alternative 
—and ultimately and paradoxically, even to a lesser quantity of 
life over a sufficiently tong period of time. The interests of 
posterity can be brought into the reckoning of ethics if we 
abandon ihe idea of the wncfily of {present} life &S an absolute 
ethical ideal, replacing it with the idea of the sanctity of [he 
carrying capacity. 

Those who would like to make the theory of ethics wholly 
rational must Look with suspicion on any statement that includes 
the word "sanctity," t here is a whole class of lerms whose 
principal (and perhaps sole) purpose seems to he to set a stop to 

inquiry; “self-evident" and "sanctity" arc memhers of this class. I 
must, therefore, show that "sanctity" is used as something more 
than a discussion -si upper when it occurs in the phrase "the 
sanctity of the carrying capacity," 

Some there arc who so love the world of Nature (that is., 
Nature aw Man) that rhey regard ebe preservation of a world 
wi thoUl human kind as a I eglti mate objective of h u man beings. It 
is difficult tq argue this ideal dispassionately and productively, 
IjCt me only say that l am not one of this class of nature-lovers; 
my view is definitely homocentric- Even so I argue that we would 
do well to accept "Thou shall not exceed the carrying capacity of 
any environment" as a legitimate memher of a new Decalogue. 
When for the sake of momentary gain by human beings the 
carrying capacity is transgressed, the long-term interests of the 
same human be i n.g$^-"saTnc' ' meaning thenlSelvei and their 
successors in time— are damaged. I should not say that the 
carrying capacity is something that is mfrrnjiosUy sacred (what- 
ever that may in can) but that the rhetorical device "carrying 
capacity" is a shorthand way of dealing lime and posterity into 
the game. A mathematician would, 1 imagine, view "carrying 
capacity" as an algorithm, a substitute conceptual element with a 
different grammar from the elements it replaces. Algorithmic 
substitutions are made to facilitate analysis; when they ;l « e well 
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chosen, they introduce no appreciable errors, I think ‘'carrying 
capacity" meets significant analytical demands of a posterity- 
oriented ethics. 

In an Linrrowded world rherc may be no ethical need for the 
ecological concept of the carrying capacity. But ours is a crowded 
world. We need this concept I f we are to mini utizc h u man suffer- 
ing i n the long nan (and not such a very tong run at that). How 
Western man has pretty well succeeded in locking himself into a 
suicidal course of action by de velopin g and dinging ia a concept 
of the ab&olu te sanctity of life is a topic that calls For deep inquiry. 
Lacking the certain knowledge that might come out of such a 
scholarly investigation, I close this essay with 3 personal view of 
the significance of- — 

CARRYING CAPACITY* 

(To Paul Sears) 

4 j*m« said to iht irtuvrsr- 1 
"Sir, / odstr 

"Hini.'tver.'* rtPiitd iht eu -livtfst, 

~Thtfatt Ais Jtaf treaud in m# 

A strut ef oAfigattofi. " 

—Sttpihti s Crane, 1899, 

So spoke the poet , at century's end; 

And in those dour days when schools displayed the world, 

’'Warn and all." to their reluctant learners* 

These lints thrust through the layers of wish Fulness,, 

Forming the minds that later Found them to be true. 

All that >i pwt. now. 

Original sin, then mere personal ego, 

Open to the shafts of consciousness, 

Now nourishes as an ego of the tribe 
Whose battle cry (which none dare question) is 
"Justiccl" — @ut hear the poet's shade: 

A tribe said to the universe-, 

"Sir. We exist I" 

'"So I see*" said the universe, 

"But your multitude creates in me 
No feeling of obligation, 

"Need creates right* you tty? Your need, yoUf right? 

Have you forgot we're married? 

Humanity and urtivers*’— Hoty* indissoluble pair! 

Nothing you can do escapes my vigilant response. 

"Dim my rivers and I'll salt your crops; 

Cut my trees and 111 flood your plains. 

Kill "pests' and* by God. you'll get a silent spring! 

Go ahead— save every last baby's life! 

I'll starve the lot of them Eater, 

When they can savor to the full 

The exquisite jujtice of truth’s retribution. 

Wrench from my earth those exponential powers 
No wobbling WtJlie should e'er be trusted with; 

Do this, and a million masks of envy shall create 

A hcEt of blackmail and tribal wan 

From which civilisation will never recover. 

“Don't speak to me of shortage. My world is vast 
And has more than enough— -for no more than enough. 

There ri a shortage of nothing* save will and wisdom; 

But there is a longage of people. 

''Hubris— that was the Creeks' word Tor wtuu ails you. 

Pride fueled the pyres oF tragedy 
Which died (some say) with Shakespeare, 

O* incredible delusion! That potency should have rto limits! 

L Wc believe no evil 'til the evil’s done’ — 

Witness the deserts' mart h the earth. 

Spawned and nourished by men who whine, ’Abnormal weather. 1 


Nearly as absurd as crying, 'Abnormal universel' , . . 

But I suppose you'll be faying that, newt." 

Ravish capacity: reap cooieqcivnees.. 

Man claims the first a duty and dlls what follows 
Tragedy. 

Insult — Backlash. Not even the universe can break 
This primal link. Who, then, has the power 
To put an end to tragedy? Only those who recognize 
Hubris in themsehes- 

“Copyrijht: Garrett Hardin, 1975. 
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THE AMATEUR ELECTRICIAN’S 
HANDBOOK 

I 

ABOUT FRICTIONAL, OR. STATIC 
ELECTRICITY 

The best and easiest way to learn how electricity 
acts and how to u$e it is to (a) start at the beginning 
of the science and (&) make the experiments described 
in this book. Now, while there is only one funda- 
mental kind of electricity, it acts differently, depend- 
ing on whether there is (a) a sn^all or a large quantity 
of it, or amperage, as it is called; and whether (£>) it 
is under a high or a low pressure, or voltage, as it is 
called. 
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When there is a small quantity of It and it is under 
a high pressure and at rest, it is called (1) static elec- 
tricity, or frictional electricity, if it is generated by 
friction, but (2) if there is a large quantity of it and 
it is under a comparatively low pressure and it is flow- 
ing in a wire, or otlier conductor, it is called current 
electricity, or an electric current, or just cttrrejti for 
short. 

Static, or frictional electricity is that form of it 
which was discovered first and with which men worked 
and experimented until away along to the nineteenth 
century; but in 1S00 current electricity was discovered, 

4 

and this is the form that lias resulted in the marvellous 
uses of it as we know it to-day. 

The Discovery of Static, or Frictional Electricity, 
— We get the word, electricity, and other electrical 
words from the Greek word elektron, and the Latin 
word elect rum, both of which mean amber, a substance 
known to the Greeks as early as the Homeric Age, 
Amber is a hard, brittle and translucent vegetable 
resin, which usually has a light yellow color. It is 
easily electrified, and it was the first substance to show 
the property of electricity, 

Now, in the first half of the sixth century before 
the Christian Era, there lived in Miletus one of the 
seven wise men of Greece, and he was very wise in- 
deed, His name was Thales, and among the other 
wonderful things he did, he discovered that when a 
piece of amber was rubbed it would attract light par- 
ticles of matter to it, just as l magnet attracts par- 
ticles of iron. In a word, lie had discovered electricity. 

Nothing further was found out about electricity or 
how to generate it for the next two thousand years; 
then Dr. Gilbert, of Colchester, England, began a series 
of experiments and learned that not only amber, but 
jet, glass, scaling wax, sulphur, and other substances 
would attract bits of paper and other light bodies, 
These substances which lie could electrify he called 
electrics, and since his time the energy which causes 
electrified Erodiesto be attracted to and repelled by each 
other has been called electricity. 

How to Generate Static, or Frictional Electricity, 
—There are several ways by which you can generate 
enough static, or frictional electricity, so that you can 

5 

observe the effects of it. One of these is to rub a cat; 
another way t* to comb your hair with a rubber comb; 
a third way k, to rub a piece of paper with your finger 
nails; and a fourth wEiy is to mb n glass rod with a 


piece of siik p or a stick of sealing wax with a piece of 
flannel. In generating electricity by any of these 
means, everything must he perfectly dry, and this is the 
reason these experiments succeed so very well in the 
winter and sometimes slot at ail in the summer. Even 
on many hot days, it is humid, that is, the atmosphere 
is filled with moisture, and this will prevent successful 
experiments such as the above. 

The Electrified Cat. — if the weather is quite dry 
and you rub an ordinary four-legged cat, you will 
hear crackling sounds and its hair will he attracted to 
your fingers. Rub the cat in a dark room and you 
will see a succession of minute bright sparks. While 
stroking the cat's back with your right hand, touch the 
animal's nose with one of the fingers of your left hand, 
and pussy will think that Jove has hurled a lightning 
holt at her. 

The Electrified Comb. — Tear up a piece of tissue 
paper into bits and lay them on the tEiblc; then warm 
a rubber comb slightly to drive away the moisture, and 
comb your hair with it, when, it will goon become 
electrified; this done, hold the comb within one-eighth 
inch of the bits of paper, when the latter will he at- 
tracted to it. 

The Electrified Papers , — (First Experiment.] 
Tear a sheet of newspaper into strips, so that they 
will be about three inches wide and a foot long, and 
dry them out thoroughly. Hold one of the strips by 

6 

one end on your leg, as shown at A in Fig. i r and 
rub the paper with the finger nails (because these art 
perfectly dry) of your right hand. To do this with,- 


A, How to Electrify the B. The Effect o£ Elec(ric 

Papers. Repulsion, 

Fitf. r r The Electrified Papers, 

out crumpling the paper and losing time, move your 
hand that is making the rubbing strokes quickly and 
firmly down and away from your fingers which hold 
the paper. 
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After half a down strokes or so, grip the top end Froi7 i the above experiments, Et is easy to believe that 
of the paper and you will find that it dings as tightly there are two kinds of electricity, andj indeed, these 
to your trouser leg as a porous plaster to a hairy back, two forms of it are called positive and negative eleo 
Moreovcr, it will stick to your hand, the wall, or any tricity, but they are simply both parts of the same 
other object, provided of course the latter is per- charge, for whenever you have a positive charge there 
fectly dry. This effect is called electric attraction, and En Et] e immediate neighborhood you will have an equal 
a funny modification of it is given in Chapter XI on negative charge, and the other way about. 

11 Electrical Toys and Tricks. 1 ' As an illustration, just as a druggist's scale has a 

( Second Experiment, ) — Hold two strips of news- balanced beam, so an electric charge is balanced 
paper on your leg, as above described and pictured, energy. As tong as the beam of the scale remains 

balanced, it is at rest, but the moment one side or the 
d then hold their ends to- other is weighted a little the beam begins to move one 
ien instantly the free ends wa y or the 0 ther. Just so with an electric charge, for 
is effect is due to electric as f on „ as pQ 3 [{i ve an d negative charges of which 
rain about it farther on. f t ; s formed remain equal, the electricity is at rest, but 
between the two strips of moment you add to or take away from either the 
cted to it. There are many p 0S jtive or negative charges, it begins to act and there 
ncuts which may be per- j’ s a strain set up in the air space or material between 

them. 

m.— Take a piece of stiff what Electro-Static Induction Means— When 

g, and bend over one end, cae electrified body acts on and electrifies another body 

I en as ten the other end ^[thout their being in actual contact with each other, 

the transfer of electric energy 3s said to be produced 

J 1 by electrostatic induction* or just induction, as it is 

Pi ^ called.. Thus, when vou mb a glass rod, you give it a 

\B&H I ft 

£ positive charge and the air surrounding it will have an 

I: equal negative charge. 

5 rfiod S « Now, when you hold one cud of the positively 

" charged rod dose to the suspended pith ball, as shown 

* in the latter is charged with negative electricity 

by induction, and, hence, this is what we call an in- 
SeiJm^ /) ducad charge. The way the positive charged and 

f^HT— ..jj negative charged bodies are connected by electric lines 

/ SkegtofGkH 0 f force | s *hown in Pic?, j. 

B.The Electric Pendulum 

Fifi 1 . a. How the Eltcltit Prnilulum i? ifadc and Ustd, f c' t 


A . Th e Wi re Support 


to a sheet of glass with sealing wax; next, suspend a 
pith ball 1 by means of a fine silk thread from the free 

a 

or bent end of the wire, and then rub a glass rod with 
a piece of perfectly dry silk, when it will be " posi- 
tively H electrified. 

'Pith is she soft, ipo-ngy rissuc found tn ihc cwiter of die scfm!i Always remember that like charges of electricity 
” d bT “ dl “ of repel each other, a„J that unlike charges attract each 

Hold the end of the rod close to the pith ball, when other; that is to say, a positive charge will repel a 

the latter will be attracted to it and then repelled by positive charge, and a negative charge will repel a 

it, as shown at B. negative charge, while a positive charge will always 

What Electric Attraction and Repulsion 1$. — attract a negative charge,, and the other way about. 
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Further, when you electrify a strip of paper by rubbing 
it on your leg or on a table, the paper takes on a posi- 
tive charge, while your trousers take on a negative 
charge, Kow, you may wonder how this can he so 
when they are in contact with' each other; as a matter 
of fact, they make actual contact only at a very small 
number of points, and the air between them still acts 
asan insulator. 

10 

What an Electroscope Is. — The word electroscope 
conics from the Greek words which mean amber ( rep- A. The Wire Support 
resenting electricity) and "to see 1 '; in other words* 
it means 'To sec elc ctficity, ,T and while, of course, you 
cannot really see electricity, you can see the effects of 
it. The electroscope is made on the principle of the 
experiment with the strips of paper, which when both 
are electrified, either positively, or negatively, they fly 
apart, In the electroscope, however, little strips of 
gold leaf are used, and since only a very small amount 
of electricity is needed to charge them, the Instrument 
is exceedingly sensitive. 

The electroscope is largely used at the present time 
to find out (a) if various substances are radio-active, 
that is, if they give off radium rays, (if) if they do so* 
to what extent* and (c) if a given substance has an 
electric charge upon it or is electrified. The leaves are 
given a charge by holding an electrified glass rod, or 
other body, near the projecting wire of the electro- 
scope, when they (the leaves) will repel each other. 

Then the substance to be tested for radio-activity is 
placed in an opening in the bottom of the electroscope 
close to the leaves. If now the substance is radio- 
active, the rays will make the atr between and sur- 
rounding the leaves a conductor of electricity, and, 
hence, the charge on the leaves is conducted away by 
the air and the leaves collapse. 

How to Make a Gold Leaf Electroscope. — ‘You 
can buy a simple electroscope for about seventy-five 
cents, or you can make one for a few cents and have 
the fun and satisfaction of doing it all yourself. To 
make one, get a wide-mouthed bottle about two inches 

11 

in diameter and two and a half inches high. Next, 
round off both ends of a piece of wire about one- 
eighth inch in diameter* and four and a half inches 
long (this is to help keep the electric charge from leak- 
ing away), and bend one end into the shape shown at 
A hi Fig. 4; now make a hole in a cork that fits tightly 

into the neck of the bottle and push the wire about 
half-way through it. This done* get a strip of gold 
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can buy a well-made electrophorus, such as is used 
in the physics classes of high schools, for about three 
dollars, or you can make one for half a dollar, or less. 

To make one, get two new, small pie- pans, and into 
one pour enough mixture^ made by melting eight 
ounces of brown resin and six ounces of grim slid lac 
and stirring them together thoroughly, to fill it; 

IS 

then fasten the end of a slick of sealing wax to 
the center of the inside of the other pan for a handle : 
when your dwtrophorus Is complete, as shown in 
%* 5- 



Pie Pan 



A. The PJacte or Sole 


B. The Cover 


Fag, > Tlac liltCirGjjhui-iis Complete. 


How to Generate Electricity with Your Elec- 
trophone— To generate a charge with your elec- 
trophorus, all you have to do is to Set the cover to one 
side and then ruh the surface of the plate with a warm 
piece of flannel, when it will be charged with negative 
electricity. Now set the cover back on the plate, hut 
be careful the edge of it does not touch the edge of 
the other pie-pan. 

As the surface of the mixture tn the pan is very 
uneven, there is a thin layer of air between it and the 
cover and, hence, they make contact at a very few 
points, and, consequently, the bottom of the cover is 
charged by induction with positive electricity, while 
the top of it is charged with negative electricity, as 
shown at A in Fig. 6. Tq get the full effect of the 
positive charge, you must get rid of the negative charge 
on the cover, and this you do by simply touching it 

with your finger, as shown at B , 

14 

When you lift the cover by the insulating handle, 
the positive charge, which was kept to the lower sur- 
face by the negative charge of the plate. IS distributed 
all over the cover; now, by Lifting the cover and hold- 
ing the knuckle of a finger of your other hand close 
to it, as shown at C, you will get a spark. Having 

done this, you set the cover back on the plate again, 
touch it with your finger, take it off, and you can get 
another spark from it that is almost as intense as the 


V T + .T^ T*y 

A Caver 

Weqatiwely ftrj 
PoqiUwfy 





vAstarf/ VMAfrrfAt 


B J^SiiOwe CliKfBem' 
Cover j 

Through &Qtfy 



CD re^inq > Spjirlt 
from the Ctjvfr 


Fig- -6- Cross Sudan. of the Electrophone Showing How it Acts. 


first. 

What a Leyden Jar Is. — The electropliorus, 
which I have just described, acts as an electric con- 
denser in that it stores up electricity, as well as being 
a generator of electricity. However, the Leyden jar 
is the most familiar form of electric condenser, and it 
is the oldest, having been discovered by Von Kdeist, of 
Kamitiin in 1745 and by Cutisus and Musschenbrock 
of Leyden, Holland, 

Van Xlcist took a bottle, in the neck of which 
was a large nail and tbis he held close to one pole of 
his frictional electric machine; removing the bottle 
from the machine, lie was Surprised when on touching 

the nail he got a shock. But it was Sir William Wat- 
son, of England, who conceived the idea of coating 
the inside and outside of a bottle with tinfoil, and 
when he charged lliis with his electrical machine he 
received a powerful shock for his pains. In this way, 
then, that kind of a condenser which we call the Ley- 
den jar came mto being. 

How to Make a Glass Condenser.— -There are 
three different ways that you can make a glass con- 
denser., and these are (1) by using a sheet of glass 
and fixing a sheet of tinfoil on both sides of it; (3) 
by coating a tumbler on the inside and outside with 
tinfoil, and, finally, (3) by coating a large wide- 
mouthed bottle, or glass jar, inside and outside, with 
tinfoil, and (4) by using alternate layers of glass plates 
and foil, 

A Glass Plate Condenser.— Get a sheet of dear 
glass eight by ten inches on the sides, and give it a 
coat of shellac varnish all over and let it dry ; then give 
it another coat of varnish and before it is dry lay a 
sheet of tinfoil six by eight inches on the sides on each 
side of it, as shown at A in Fig. j t and rub them down 
smooth so that there will be no air bubbles between 
them and the glass when the varnish is dry. 

A Glass Tumbler Condenser.— Tli is Ss an easy 
condenser to make, and it is much more convenient to 
handle than the glass plate condenser just described. 
Get a large tumbler and coat it all over with shellac 
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varnish* as described in connection with the glass plate 
condenser above. Then coat it inside and out with 
tinfoil to within about an inch of the Lop, as shown 
at B. , 



A Leyden Jar Condenser, — A glass jar condenser 
is the best kind for experimental: work, but tL is not 
as easy to make as the other two kuids I have de- 
scribed. To make one* get a bottle, or a jar, that is 
large enough to slip your hand into — and out of- — 
when you want to. Shellac it and then coat it with 
tin foil inside and out, as explained above. 

Til is done, get a piece of wire or a rod about one- 
eighth inch thick anti four inches long, and round off 
the ends; then solder a piece of small brats chain to 
one end and push the other end through a cork, which 
you have previously shellaced, and put this into the 
neck of tile bottle or the jar. The chain will make 
contact with the inside coating of the jar, and to dis- 
charge it you need only to touch one end of a wire to 
the outside coating and bring the other end of it close 


to the rod, A Leyden jar thus made is shown at C. 

How to Charge a Leyden Jar. — To charge a 
Leyden jar, hold it in your hand, or place it on a table 
and run a wire from the outside coating to the earth; 
now hold the exposed end of the rod that connects 
with the inside coating to either the cover of a charged 
electrophorns., or better, one of the poles of a fric- 
tional, or a static electric machine. 

How to Make a Leyden Jar Discharger.— A 
charged glass plate condenser or a Leyden jar will 
give such a powerful discharge that it is necessary to 
use a discharger of some kind to keep from getting a 
shock. To make one, get a piece of brass wire about 
one-eighth inch thick and eleven inches long, and round 
off the ends of it; then bend it, as shown at A in Fig „ 
8, and drive a wooden handle on the tine formed by 



A. How the Di Scharger B. How the Discharger 
is made is used 

Fig. £. Ho-w [he Leyden Jar Is Dj^ehargcd 

the wire where it is bent over on itself. The way the 
Leyden jar is discharged is shown at B. 

The Frictional Electric Machine, — ft is quite 
natural that the first machines made to generate static 
electricity were those in which a glass globe, cylinder 
or disk, was mounted so that it could be rotated while 
a rubber made of silk pressed against it. . It took a 
good deal of power to run these frictional machines, 
as they are called, and because of this and the advent 
of the induction muich ine, which is based on the prin- 
ciple of the elect rophorus, they are seldom used any 
more, 

ADDENDA 

The wimhurst Influence machine 
was not described in the 1924 
book, but was, instead, advertised 
for sale by an electronics firm.. 

Harper’s Electricity For Boys. 
1907, Was not as extensive as The 
Amateur Electrician's Ha ndbooK , 
1924, but it did have the Wimhurst*. 
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I also added two chapters from the 
1907 booJt which had formulas and 
miscellaneous apparatus not in the 
1924 book. These sections are at 
the end of The Amateur Electric- 
ian's Handbook, 

electricity bo ok for bo ys 


FRICTION jM EXECTKCrrY 

F RICTIONAL electricity ts high potential, current alter- 
nating, and of high voltage but very low amperage. 
Apart ftbm certain uses in laboratory sad, medical practice, 
it is valueless. In its greater volume it is akin to the light- 
ning-bolt and Ls dangerous ; but in its smaller volume it is 
a comparatively harmless toy. From the glass tod, or the 
amber,, rubbed on a Catalan to the modem static machines 
is a long jump, and the period of exploitation covers centu- 
ries of interesting experiments* moat of which, however, 
have been practically useless for any commercial purpose. 

Static or frictional electricity is generated by friction 
only, without the aid of magnets, coils of wire, or arma- 
tures rotating at high speed. The simple process of the 
glass and. Catalan has been Variously modified, until at last 
Wimshurst invented and perfected what is known as the 
<[ Wimshurst Influence Machine/’ It is self-chaiging, and 
does not require "starting/' It will work all the year 
round in any climate and temperature, and. is the greatest 
improvement ever made in static electric machines. 

Apart from its efficiency under all conditions, it ia the 
simplest of all machines to make, and can easily he con- 
structed Dy a boy who is handy with tools, and who cam 
obtain the glass and brass parts necesstoy in its construc- 
tion. The principal parts Of an influence machine are the 
glass disks, wooden bosses, driving pulley* and crank, glass 
Standards, brass arms with the spark-balls at the ends, and 
the base with the uprights on which these parts arc built up 
and held in position. 

A Wimshurst IaPutaoe Hachine 

Obtain a stiff piece of brown paper twenty inches square, 
and with A compass describe a circle twenty inches in diam- 
eter, Inside of this circle make another one fourteen inches 
in diameter, and near the centre a third circle six inch® 
in diameter. Another circle four inches in diameter should 
be drawn inside of the six-inch circle, so that when the 
bosses are made fast to the glass plates they can be property 
centred. Also mark sixteen lints radiating from the centre, 
equal distances apart, as shown in Fig. i . 

From a dealer in glass purchase two clear, white panes 
of glass eighteen inches square. Be careful not to get the 
green glass, as this is not nearly so good as the white for 
static machine construction. If it is possible to get crystal 
plate so much the better. The panes should be thin, or 
about one-sixteenth of an inch in thickness, and free from 


bubbles, wavy places, scratches, or other blemishes. 

Fmm these panes. cut two disks sixteen inches in diameter' 
with a rotary cutter, as described in the chapter on Miscel- 
laneous Apparatus, page a$4, and rub the edges with a 
water-stone {see chapter on Formula, page 33c.) 

From flat, thin tin-foil cut thirty-two wedge-shaped 
pieces four inches long. They should be one inch and A 
half wide at One end. and three-quartere of an inch at the 
other, as shown at Fig. s A. Give each plate of glass two 
thin coats of shellac on both sides; then lay one on the 
paper pattern (Fig. 1) so that the outride edge of the glass 
will lie on the largest circle, Flace a weight at the middle 
of the glass to hold it in place; then make sixteen of the 
lin-foil sectors fast to the plate, using shellac as the stick- 
ing medium. But first give one side of each sector a thin 
coat of shellac, allowing it to dry; then give it another coat 
when applying it to the glass. The sectors are to be sym- 
metrically arranged on the glass, using a line of the pattern 
as a centre for each piece {as shown At A in Fig. 1}, and the 
fourteen and six inch circles as the outer and inner boun- 
daries. Each piece, as it is applied, should be pressed down 
upon the glass, so that it will stick smoothly, without air 
hubbies or creases. A very good plan is to lay a piece of 
soft blotting-paper over the sector and drive it down with 
a small squccgtc-roller such as is used in. photography, taking 
care, however, not to shift the sector from its proper posi- 
tion. When all the sectors are on, the plate should appear 
AS shown in Fig. a. After the shellac, which holds the 
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sectors to the glass, is dry, run a brush full of shellac around 
the Lrtjicr and outer extremities of the tin-foil strips for half 
or three-quarters of an inch in from the ends, The shellac 
will bold the sectors firmly to the glass, and wilt slightly 
insulate them as well, thereby preventing the escape of 
electricity. Apply the remaining «ctors to the other plate 
of glass in a similar manner ; and as a result two disks of 
glas§, with the applied strips, will be ready to mount in 
the frame, 

A hole three-quarters of an inch in diameter should be 
made in each glass plate, so that, a three-eighths spindle may 
pass through them and into the bosses, so as to keep them 
in proper line. It is preferable, however, not to bort these 
holes if bosses and accurately bushed boles can be made 
in the uprights of the frame which supjjort these disks. 

At a wood-working mill have two bosses made that will 
measure four inches in diameter at the large end, and one 
inch and a half at the small one. They should be of such 
length that when the plates and two bosses are arranged 
in line (to appear as shown in A A at Fig. 5) they will fill 
the entire space between the uprights B B, Near the small 
end a groove is turned in each boss, so that a round Leather 
belt wilt fit in it, as shown in Fig. 3, 

The base is made from pine, white-wood, cypress, or any 
other wood that is soft and easily worked. It is composed 
of twg strips twenty- four inches long, three inches wide, 
and one inch and a quarter in thickness, and two cross- 
pieces fourteen inches long, three inches wide, and one inch 
and a half thick. 

These are put together with glue and screws, and at both 
rides of the base notches are cut to accommodate the feet 
of the uprights. The uprights are seventeen inches high, 
three inches wide, and one inch and a half thick. The 
notch at the foot of each one is cut so that, when fitted in 
place, the loot of the upright wilt rest on a table On a line 
with the. bottom of the end cross-pieces under each comer. 
At the foot of the uprights a piece of sheet rubber should be 
made fust, with glue or shellac, so that when in operation 
the machine will not move about or slide, 

A groove is cut at one side of each upright six inches 
above the bottom, as shown at Fig, 4 A. In this groove 
the driving-wheel axles fit* and near the top holes are made 
in the uprights through which the spindles pass, which in 
turn support the bosses and glass disks. 

At the middle of each crass -piece forming the ends of 
the base a one-inch hole, for the glass standard rads, is 
bored through the wood, as shown at Fig. 4 B B. After 
attaching the uprights to the base with glue and screws, 
and giving all the wood-work several successive coats of 
shellac, the frame will be ready for its mountings. 

The driving-wheels are of wood seven -eighths of an inch 
thick and seven inches in diameter ; they should be turned 
on a lathe and a groove cut in the edge so that a round 
leather belt will fit in it. These wheels are mounted on a 
wooden axle that can be made from a round curtain- pole, 
with a half- inch hole bored through its entire length. The 


axle is as long as the distance between uprights B B in 
Fig. 9, The wheels are to be arranged and glued fast to 
the axle, so that the grooves will line directly under those 
in the bosses, as shown in Fig. q. A halt-inch axle is 
driven through the hub, and at one end it is threaded and 
provided with two wiightre and nuts; or a square shoulder 
and one washer and nut may be used, to that a crank and 
handle may be held fast. Shellac should be put on the 
shaft to make it hold fast in the hub. 

The complete apparatus of wheels, axle, hub, and handle 
is shown at Fig. 5, and in the frame this is so hung that the 
iron axle rests in the grooves cut in the uprights. To hold 
this in place two metal straps, as shown in Fig. 6, are made 
and screwed. Fast to the wood. When finally adjusted the 
driving-wheels should rotate freely whenever the crank is 
turned- The wooden bosses, Fig. 3, are given two or three 
coats of shellac; then they arc made fast to the glass disks 
ou the same side to which the tin-foil sectors are attachod. 
The disks should be placed over the paper, plan. Fig- i* 
and so adjusted that the outer line tallies with the large 
circle. Acetic glue 1 is then applied to the Hat surface of 
the boss, and the latter ts placed at the middle of the disk 
to tine with the small circle. Place a weight on the eod of 
the boss to hold it down, and leave it for tea or twelve 
hours or until thoroughly dry, 

* Sm ftnflUll, for the ^ gUw- 

Both bosses should be set at the same time so that they 
may dry together, 

If the bosses are turned on a lathe a hole should be made 
in each one about half-way through from the small end. 
This, in turn, should be bushed or lined with a pits* of 
brass tube, which should fit snugly in the hole. A little 
shellac painted on each piece of tube will make it stick. 
Pieces of steel rod that will just fit within the tubing are 
to be cut long enough to enter the full length of the hole* 
pass through the holes made in the top of the uprights, and 
extend half ati inch beyond, as shown in Fig. 9, The bosses 
and axles will then appear as shown in Pig, 7, 

Flat places should be filed on each rod where it passes 
through tlic wood upright; a set-torew will then hold it 
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Fast and keep it from reviving. When the hole, or tubing, 
is oiled so that the boss and disk will revolve freely on the 
axle, the disks, bosses, and axles are ready to be mounted 
in the frame. 

A red fibre washer, such as is used in faucets, should be 
made fast to one glass disk at the centre, so a* to separate 
the disks and prevent them from touching when they are 
revolving in opposite directions, These fibre washers can 
be had from a plumber or purchased at a hardware store. 
Shellac or acetic glue will hold the washers lh place. 

Mount one disk by holding the boas with the small end 
opposite a hole in one upright, and slip an axle through 
from the outside of the upright. Hold the other disk in. 
place, and slip the remaining axle through the other up- 
right and into the boss. When both plates are in place 
and centred, turn the set-screws down on the flattened axles 
to hold them in place. 

To reduce the friction between the bosses and the up- 
rights it would be well to place a Fibre washer between 
them. A few drops of oil on these washers will lubricate 
them properly, and allow the machine to run easier. An 
end view of the apparatus, as so far assembled, will appear 
as shown in Fig, 9, A being the disks, bosses, and axles, 
B B the uprights supporting them, C the hub, and D D 
the driving-wheels. The handle and crank {Ej extends out 
far enough from the side to allow a free swinging motion 
without hitting the upright or base. Having arranged these 
disks and wheels so as to revolve freely, it will now be 
necessary to construct and add the other vital parts and 
the connecting links in the chain of the complete working 
mechanism, 

From a supply-house obtain two solid glass rods an inch 
m diameter and fifteen inches long. These fit in the boles 
(B Bj bored in the end-pieces of the base, Fig. 4. Procure 
two brass baits, two or two and a half inches in diameter, 
such as come on brass beds, and two short pieces of brass 
tubing one inch inside diameter, that will fit over the ends 
of the rods. These tubings are to be soldered fast to the 
balls to that both tubes and baits will remain at the top 
of the glass rods. 

From brass rod three-sixteenths Or a quarter of an inch 
in diameter make two forks, as shown at Fig. and snider 
small brass balls at the ends of the rods, The prongs of 
the fork are six inches long and the shank four inches in 
length. Along the inside of the forks small holes are bored, 
and brass wires, or ,J are soldered fast. These ex- 

tend out for half an inch from the rods, and are known as 
the “comb/’ or collectors. The forks should be so far apart 
that when mounted with the glass disks revolving between 


In the illustration of the complete machine (Fig. 12) the 
arrangement of the glass pillars, balls, combs, and quadrant 
rods is shown.. The rods are three-eighths of an inch in 
diameter and arc loose in the holes at the top of the balls, 
so that they can be moved or shifted about, according as to 
whether it is a left or a right handed person who may be 
turning the crank. 

At the upper end of each rod a brass ball is soldered, one 
being three-quarters of an inch in diameter, the other two 
inches, The projecting ends of the forks should be pro- 
vided with metal handles or brass balls, as shown in Fig. 12] 
these may be slipped over the end or soldered fast. Obtain 
two small brass balls with shanks, such as screw on iron 
bed-pasta , and have the extending ends of the axles that 
support the bosses threaded, so that the balk will screw 
on them- Bore a quarter- inch hole through each ball, and 
slip a brass rod through it and solder it fast. Each end of 
these rods should be tipped with a bunch of tinsel or fine 
copper wires. Those are the u neutralizers/' and the ends 
are curved so that the brushes of line wires will just touch 
the disks when the latter are revolved, as shown in Fig. i a. 



The ball holding the rod is to be screwed fast to the axle J , 
then the axle is pushed back into the boss and made fast 
in the head of the upright with the set-screw,, 
q ne rod, - and - ban at the opposite side of the disks- is 
arranged in a similar manner, but the rod points in an 


them the points will not touch or scratch the tin-foil sectors, 
and yet be as close to them as possible. A hole should be 
bored in the brass balk, and the shank of the fork passed 
through and soldered in place, as shown in Fig, 10. 

A three-eighth-ineh hole is bored directly' in the top of 
each brass ball to hold the quadrant rods, which extend 
over the top of the disks. 


opposite direction to that on the first aide. Cord or leather 
belts connect the driving-pulleys and bosses, the belt on 
One side running up straight over the boss and down again 
around the driving-pulley. The belt at the opposite side 
is crossed, so that the direction of the boss ia reversed; and 
in this manner the disks are made to revolve in opposite 
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directions, although the driving-pulleys are both going in To charge a jar from the Wimshurat machine, stand the 
the same direction. jar on a glass-legged stool, and connect a copper wire be- 

A portion of the sectors are omitted in the illustration tween one of the overhead balls On the machine and the ball 
{Fig. is) so that a better view of the working parts may be at the top of the rod in the stopper of the jar. Make am 
had. TVJhen the disks are revolving the accumulated doc- other wire fast to the other ball at the top of the machine, 
tricity discharges from one ball to the other, above the place it under the jar so that the tin-foil on the bottom 
plates, in the form of bright blue sparks sufficiently power- touches it. By operating the machine the jar Is charged, 
ful to puncture cardboard if it is held midway between To discharge the jar make a y-yoke, as shown at Fig. 14, 
the balls. by nailing a brass rod fast to a wooden handle and soldering 

A Large Leydea-jar brass b r hammering a lead bullet, on the ends of the 

rod. Hold one knob against the top knob of the jar and 
When experimenting with this machine it would be well bring the other near the foil coating at the outside, when 
to have one or more Leyden -jare to accumulate static a spark will jump from the foil to the knob with a loud 
charges. A large one of considerable capacity is easily snap. 

made from a battery jar, tin-foil, brass rods and chain, and ^ Glass-legged Stool 

some Other small parts-. 

Obtain a bluestone battery jar, and after heating it to One of the most useful accessories in playing with fric- 
drivt all moisture from the surface, give it a coat of shellac tionat electricity will be a glass- legged stool, A stool with 
inside and out. With tin-foil, set with shellac, cover the glass feet is perhaps too expensive for a boy to purchase, 
bottom and inside of the jar for two-thirds of its height but one may be made at little or no cost from a piece of 
from the bottom, as shown, in Fig. n, Cover the Outside stout plank, four glass telegraph Ling-insulators, and the 
and bottom in a similar manner, and the same height from wooden screw-pins on which they rest when attached to a 
the bottom, and provide a cork, or wooden cap, for the top, pole-' 

If a large, flat cork cannot be had, then make a stopper (Since the object, j,g to Separate 

by cutting two circular pieces of wood, each half sin inch yourself from the floor with glass* 

thick, the inner one to fit snugEy within the jar, the other simply get four glass bottles, break 

to lap over thg edges a quarter of an inch all around. Fas- them all the vay down to their bot- 

ten these pieces together with glue, as shown at Fig, 13, toms and glue the bottoms to the 

and give them several good coats of shellac. Make a small bottom of the piece of board you 

hole at the middle of this cap and pass a quarter-inch rod mean to stand on ) * 

through it, leaving six inches above and below the cap, , , „ , , , . 

, ... . . r The general pan of the stool is shown at Fag, 15, and 

To the top of the rod solder a brass bsll. At the foot a piece . 6 r , *17 . , , * f T . 

e t , . . , r , , . ....... the top measures twelve by fifteen by two inches. Under 

of crass chain is to be made fast, so that several links of it , . 

, , . . ... £ 1 ■ each comer a screw-pin is made fast by boring a hole m 

rest on Che tm-foil at the bottom of the jar. xu _ j ± . .< f ? 


EXPERIMENTS WITH A STATIC MACHINE 


If you have a static machine of any kind or size, 
you can perform a large number of interesting and 
spectacular experiments. You can easily make nearly 
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all of the apparatus required by using sheets of glass 
for Hat insulating surfaces and sticks of sealing wax 
for the insulating standards; and bits of paper, sealing 
wax, corks,, pins and needles for the other parts. 

The Lightning Conductor. — This experiment, 
shows how a lightning conductor protects property. 
Put a tittle ether or benzine in the metal bowl, which 
is insulated from the spark point,, as shown at A in 
fig. n. Now make the spark from the positive knob 

1 ? 



of your electrical machine strike the wire, when the 
inflammable liquid will be ignited. Next, fasten a 

pointed wire to the first one, as shown at B, and 

24 

ground it with a chain; now repeat the experiment, 
when instead of the spark igniting the liquid,, the 
energy of it will be slowly discharged from the point 
and into the ground. 

The Electrified Sand. — Hook a small funnel on 
the end of a bent wire and connect this to the positive 
pole of your electric machine, as shown in fig . 12. 



This done, Jill the funnel with dry; fine sand, when it 
will run out of the smalt end in a stream. Now set 
your electric machine into action by turning the han- 
dle of it, when the funnel and its contents will lie 
electrified. As the grains of sand are positively elec- 
trified, they will repel each other and fall like so many 
drops of rain. 

The Electric Mortar.— This device consists of a 


small metal tube dosed at one end and to which is 
fixed a wire, so that it can be connected with one of 
tile poles of the electric machine. A hole Is drilled in 
one side of it and another wire is set into but insu- 
lated from the tube, and this is connected with the 

25 

other pole of your machine, as shown in Fig , 13, 
Now when you turn the crank a spark will jump across 
the inside of the mortar, and this will cause the air to 
suddenly expand, and a ball that you have placed on 



the open end of the tube will be shot upward. If you 
will connect a Leyden jar in the circuit, there will be 
an explosion of the air, a loud report, and the ball 
will be projected to a considerable distance. 

The Outside Static Charge.— There are a num- 
ber of experiments that you can make which show 
that a static charge always finds its way to the outside 
surface of a body and remains there. The following 
four experiments demonstrate this phenomenon in a 
vivid manner. 

The Beetz Electroscope. — This is a simple and 
easily made device and one which shows visually that 
the charge is on the outside surface. It consists of a 


2tt 
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brass ring about two inches in diameter. In which a 
pair of pith balls are suspended by silk threads, and 
outside of which another pair of pith balls are likewise 
suspended, as shown in Fig . /f< Connect the electro- 
scope to one of the poles of your electric machine, or 
other wise charge it, when the pair of balls at the fop 
will fly apart and the pair inside the ring will remain 
stationary. 

Faraday's Conical Bag.— This is a famous experi- 
ment devised by the great Faraday to show that a 
static charge always seeks the outside surface of a 
body. The apparatus consists of a linen gauze bag 
made in the form of a cone, and whose large end is 
supported by a ring on a stand, as shown in Fig. /J- 
Two silk threads are attached to the apex of the bag, 
so that it can be turned inside out. When this bag 
is charged by an electric machine, and an electroscope 
is held inside and outside of it, the latter will show that 
the charge is on the outside surface. Now turn the 
bag inside out and test it again with your electroscope, 

27 ( 

when you will find that the charge is Still On the out-i 
side of it. 

Blot's Hemispheres, — This apparatus consists of 
two polished brass hemispheres with an insulating han- 



dle fixed to each one; these are made to fit over u brass 
bait, which is mounted on an insulating support, as 
shown in Fig. 16 . Now connect the globe to one of 

£& 

the poles of your electric machine and charge it; this 
done, place the two hemispheres over it and then re- 
move them, when you will find, by testing them with 
an electroscope, that the ball has lost its charge and 
that the hemispheres have acquired it. 

Faraday’s Electric Screen. — This is simply a 
cylindrical shield made of wire netting that acts as a 



Fig. 1 6 - Eidl's Hemispheres, 

screen against static electricity. Place your electro- 
scope on a metal plate and set the screen over it, as 
shown in Fig, iy. Now let the sparks of an electric 



machine strike the wire screen and you will find that 
the leaves of the electroscope are not affected; but if 
you will remove the screen, you will find that by hold- 
ing an electrified glass rod near the electroscope, the 
leaves will fly apart. 

His Hair Standing on End. — For this experiment 
you need a stool that will perfectly insulate the person* 
whose hair you arc going to raise, from the earth. 
You can make an insulated stool easily enough by 
fixing four glazed porcelain insulators to the corners 

2d 

of a hardwood board one inch thick and thirteen inches 
on the sides, as shown nt A In Fig. rS. Now have 
some one with /nrir stand on the stool and suspend a 
metal plate over his head and connect tills with the 
positive pole of your electric machine, as shown at B. 
When you turn the handle, his hair will stand on end, 
though not, perhaps, at his own wonders* as was said 
of Comus, the famous medieval magician. 

Shocking; Handles and Cords, — While the shocks 

are given by means of a static machine, the effects 

80 

produced on the Innocent bystander who happens to 




THE SURVIVOR Vol * 3 


1177 AMATEUR ELECTRICIAN 

the cover and force a pair of wires, pointed at one end, 
in these so that they will be tight; have the two pointed 
ends separated an inch or so, and connect the other 

- ends to your electric machine, as shown in Fig . so. 

Now fill the jar with smoke or water vapor, and pass 

31 

the discharge through it, when the particles of which 
it is formed will coalesce and fait to the bottom. 

The Dancing Balls, — Drill* or have drilled, a hole 
through the bottom of a glass tumbler, and in this fit a 
wire that ends in a brass disk;- Now place half -a 
dozen pith balls inside of the glass, invert it on a metal 
handles plate and connect this with the earth. Connect the 
a cyltn- brass disk with the other pole of the machine, as shown 


tiarci WtioJ 
Board 


FbrMlam-^ 

InSuLter* 


rtetal Plate 

cPith Balfs 


Metal Plate 


1$ to the positive and negative poles The -Electric Chimes. — In this pretty experiment 
hine and then speed it up, bells arc rung by the attractions and repulsions of 

Condensation,. — When an elec- electro-static charges. The outside bells are connected 
place in either smoke or fog, they by wires Or chains to a strip of brass, and this in tarn 
You can try it experimentally* and to the positive pole of the electric machine. The mid- 
dle bell is suspended by a silk thread from the brass 
strip, and this is connected to the earth by a wire or 
chain. The little metal balls are supported by silk 
threads from the metal strip* and all of which is 

dearly shown in Fig. Now, when the machine is 
in action, the outside belts attract the balls by inducing 
a charge in them, when they are repelled and strike 
the middle bell; this causes them to lose their charges, 
which are carried to the earth, when they are again 
attracted to the outside bells. In this way the bells 
will keep on ringing as long as the machine is kept 
going. 

Sir Oliver Lodge produced some very remarkable re- Franklin's Lightning Plate,— This is an experi- 
suits with a fog apparatus that showed real ccmrner- mqnt that you can easity make the apparatus for, and 
cial possibilities. Get a large glass jar and fit a wood with which you can get some very wonderful effects, 
or hard rubber cover in its mouth. Drill two holes in Get a sheet of glass and give one side of it a coat of 


Positive 


Smoke 

Water 

Pfgj, at?. Fag and Swo^e Condensation Appirfl-tVS- 
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Fig, 22. The EvEcftric Chimes. 


shellac vamtsh. Before the shellac is dry, lay a strip 
of tinfoil about tit rec -sixteenths of an inch wide on 
the surface of it, as shown in Fig. jj. Mow, at dis- 
tances apart of every inch or so, cut the tinfoil away 

so that a gap of about one-eighth inch is formed be- 

33 


tween the opposing ends. Finally, paint the oilier side 
of the glass a dead black, and you arc ready for the 
experiment. Connect the ends o£ the plate with the 



Fig. 23, Franklin's Lightning Plate. 


poles of the electric machine, and turn the crank, when 
the sparks will jump across all of the gaps simul- 
taneously. 

The Geissler Vacuum Tubes. — These arc glass 
lubes of various shapes and sizes, tti the ends of which 
a pair of wires are sealed, as shown in Fig. 2 4, Bc- 



Fig. 24. G cissler's Vacuum Tube. 


fore the tubes are scaled off, tine air is pumped out of 
them and different gases are let in when these are 
pumped out to a certain extent. Now r when a high 
tension current is passed ill rough them, beau ti fid lu- 
minous effects arc produced. Some of the tubes arc 
made in part of uranium glass, which fluoresces a 
grecti color under the electric discharge; then again, 
some of the tubes are enclosed by other and larger 
tubes, and the latter are filled with fluorescent solu- 
tions, such as fluo rescene, nigrescent, quinine, etc. 
Wonderful effects can be had by rotating these tubes, 
and alt of which is explained in the chapter on " l Some 
Experiments with Your Spark Coil.” 


The Electric Blowpipe. — If you will fix a pointed 
wire On the positive pole of an electric machine* as 

34 

shown in Fig. jj, then, put the latter into action and 
hold a candle close to the pointed end of the wire, the 
electric discharge will blow the flame away from it. 
This is called a convective discharge. By separating 
(be spark gap points of an electric machine a little 
farther than the spark wilt Jump, and by putting it 
in to actiott in a dark room, each of the electrodes will 
give forth a pale blue light. This is known as a brush 
discharge, or corona. At the same Lime you will hear 
a, peculiar hissing sound, which has been called the 



Fj£. 25. The Electric Blowpipe, 


electric ifijid, A convection discharge can only be had 
from a pointed wire, and if this is mounted so that 
it is easily movable, the force of the discharge will 
react on it and tend to push it away. This Es the basis 
of l lie next two electric motor experiments, 

The Elect ric Flyer. — This interesting piece of ap- 
paratus consists of a wheel, which is rotated by the 
reaction of the convection streams from Lts points 
when it is connected to the positive conductor of an 
electric machine. An easy way to make the flyer is to 
cut a disk out of cardboard about four inches in rli- 

ameter, and paste a sheet of tinfoil on one side of it; 



A. The Spokes Covered 
With Tin Foil 



B. How the Wheel 
is Energized 


Fig. The Electric Flyer. 
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on the other side mark out six radial bars and then 
cut out the intervening spaces, when you will have a 
spoked wheel, as shown at A in Fig. 26. 

This done, push a pin th rough the end of each bar 
and bend the pointed end of each pin over, so that they 
will ail point in the same direction, Next, bend over 
otre end 0/ a thin wire anti run it through the center of 
the wheel for a shaft, and fasten the other end to the 
positive pofe of your electric machine with a little 
sealing wax, as shown at B; now turn the crank of 
the machine, when the wheel will rotate at high speed. 
If you will make the experiment in a dark room, the 
brush discharge from the rotating points will look like 
a ghostly crown of light. 

The Electric Traveller, — This is a modification 
of the electric flyer just described, but instead of its 

M 

rotating on a wire it rolls, along a level track or even 
climbs a grade. The wheel itself is made in accord- 
ance with tire instructions given in the forego lug ex* 
perimentj but the spindle is made of a sewing needle, 
which is secured to the wheel with sealing wax. Now 
make a track by fixing two wires, twelve or eighteen 
inches long, to the tops of four bottles with sealing 
wax, and separate these wires by about three-quarters 
of an inch, as shown in Fig. zf. Now connect the 



track with the positive pole of your eleetric machine, 
lay the spindle of the wheel on the parallel wires, and 
when it is energized it will roll merrily along. 

A Simple Static Electric Motor. — This motor 
works on an entirely different principle from the flyers 
described above, in that th* rotation is caused by the 
attraction and repulsion of the electromotive forces 
set up by the electric machine. In making the motor, 
care must be taken to have the revolving element, or 
rotor, as it is called, as light as possible and well bal- 
anced, so that it will run true. 

1 o make the motor, get a board one-half or one 
Inch thick, eight inches wide, and fourteen inches long, 

and mount four sticks of sealing wax on it for the 
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standards, or supports; have the pair which are to 
support the wheel three inches apart, and fasten a 
glass bead to the top of each one. Have the other 
two standards nine inches apart, and mount two hollow 
brass balls on top of them. 

For the rotor you will need a small cork, six pieces 
of straw three inches long, and six celluloid balls 
about one inch in diameter. Coat all of these with 


A.&.C.D.EatidF 

Celluloid Balls 



shellac varnish, and then give the balls a couple of 
coats of gold paint. Run a hat-pin through the cork 
and fix the straws at equidistant points around and 
on it, and the celluloid balls to tile free ends of these, 
which you can do by using sealing wax, or some other 
good adhesive. Now sli^ the hat-pin through the 

heads on the standard s,, when the motor will be com- 
plete, as shown in Fig. s 3 . 

Finally, oil the bearings with sewing machine oil, 
and connect the brass balls on the standards with the 
poles of your electric machine j turn away on the latter, 

when tile rotor of the motor will turn rapidly. 

4 * 

III 

ABOUT VOLTAIC, OR CURRENT ELECTRICITY 

Whex a spark passes between the cover of an elec- 
trophonis and your knuckle, or the end of a discharger 
and the inside coating of a Leyden jar, or the spark 
gap of a frictional or an induction machine, the elec- 
tricity is no longer a charge, that is, at rest, but it is a 
current, that is, it is in motion. An electric current 
that is set up by the discharge of an electric charge is. 
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Now, when lie f listened a wire to the copper disk 

on tlit bottom of the pile and connected It with the 

43 

zinc disk at the top of the pile, a current of electricity 
flowed through the circuit, Unlike the discharge of a 
Leyden jar, it was not a momentary current, but in- 
stead it flowed continuously for some time. This ap- 
paratus was the first electric battery, and since Volta 
was the first to produce a continuous current of elec- 
tric! iy t this form of it lias since been known as Voltaic 
electricity. The Voltaic pile, which was the first bat- 
tery, is shown at A in Fuj. -?p, and it was made and 
used by Volta in I SOCK 


The Discovery of Voltaic, or Current Electricity' 
— In the year of 1730, the good wife of Luigi Galvani. 
a professor at the University of Bologna, Italy, skinned 
some frogs' legs preparatory to frying them for the 
family meal. In those days the laboratory and tlie 
living-room were about one and the same thing, and 
Madame happened to set the pan down that contained 
the frogs' legs close to a frictional machine, with which 

two of the professor’s students were experimenting. 

12 

g tlie handle, the other, acci- 
caused a spark to pass from 
The professor's wife 
hen she saw that every time 
' Legs struck out for all the 
vt and kicking. Amazed 
am tried many experiments 


While one was turnmi 
dentally, or on purpose, 
the machine to the frogs' legs 
was not a little startled w 
a spark passed, the frogs 
world as though they were ali 
at this performance, Galv 
with frogs' legs after that, and, finally, he put some Qr P latc : 
copper hooks in them and hung them on an iron rail- uicrsed i 
mg. As he did so, he observed that every time a c^ctrofy. 
■copper hook touched the iron railing, the legs gave a get her, y 
lifelike kick; this remarkable action convinced Calvani 1 o 
that the frogs' legs generated electricity. 3 £ ' r) E > 0 

Now, there lived at the same time another Italian a nd font 
professor, who was also famous; this was Alessandro e ^d of e 
Volta, and he had already shown Iris ingenuity by 
having invented the dectrophorus and the electroscope, three- qu; 
lie believed, with Galvan 3, that the frogs' kick was sulphuric 
caused by electric action, but he differed with him as stick. 1 
to the way in w r hich it was generated, Volta's idea into it, 
of it was that it was set up when the copper came in together, 
contact with the iron, This was a closer guess than lien of tl 
that of Gal van i, but it was not the real solution. There 

The Invention oF the Electric Battery. — Work- presence 
mg upon the theory that when two metals made contact euit, and 
with each other electricity was generated, Volta cut wires on 
out a number of disks of copper and of zinc, and connect i 
built them up into a pile by alternating the two metals of a tek 
and separating each pair with a disk of flannel, which (U to 
he had soaked in a dilute solution of sulphuric acid- galvanot i 


A,The Yoltaic IMe BArrElsetric Celiind Galvanometer 
Fi#, 29. Tiie I-sr&c Rituery and a Simple Electric CtIL 
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How the Le ClanchA or Sal Ammoniac Cell is 

46 

Made. — -Where el cell is used for electric bel! and 
other open circuit work of a tike nature, and it does 
net have to be moved about, a Le C lane he, or sal 
ammoniac cell is often used. In its present form it 
consists of a mixture of manganese dioxide and coke 
(which is a kind of carbon) pressed into a cylindrical 
form. 

A porcelain insulator sets in a hole in tlie top of 
the carbon cup, and a line rod is slipped into and 
through this. The element, as this part of a cell is 


The way Iq make a galvanometer is described in Chapter V. 

How a Dry Cell is Made,— The best known kind 
of an electric cell to-day is the dry cell, or dry battery, 
as it is sometimes called, though improperly, for a 
battery consists of two or more cells coupled together. 
The dry cell is used for ail sorts of purposes where an 
intermittent current of low voltage (pressure) and 
considerable amperage (quantity) is needed, and where 
it must he moved around. 

The dry cell is only a modification of the simple 
electric cell just described, and it is called a dry cell, 
not because it is really dry, but in virtue of the fact 
that it is hermetically scaled, that is, it is made water 
tight, so that the electrolyte cannot leak out in any 
position. 

A dry cell consists of a cylindrical eup made of sheet 

zinc, to which a binding post is soldered; the active 
mixture, or electrolyte, is made of a paste composed of 
one ounce of zinc oxide, one ounce of zinc chloride, 
one ounce of ammonium chloride, three ounces of 
plaster of Paris, and two ounces of water. A carbon 
rod is then held in the middle of the cup, and the active 
paste is packed in around it, els shown at A in Fig. jo r 
while the cell complete is shown at B. 

AspJialtTop 


Porcelain- 

Birshincj 


A, The 5aJ Ammoniac B The Carbon 
Cell Complete Cylinder 

tig- 31, The Sal Ammoniac Or Carhon Cylinder Cell. 

called, sets into a glass jar partly filled with a solution 
made by dissolving four ounces of sal ammoniac, that 
is, ammonium choridc, in One quart of water. It is 
shown in Fig r tl r 


peculiarly well adapted 10 r Uii^ purpose, tor the 
reason that the circuit must be kept dosed 3 that is, 
constantly generating a current, to keep it in good 
condition, instead of the circuit having to he kept 
opni t as in the dry and gal ammoniac cells just de- 
scribed. 

The cell consists of a star shaped electrode formed 
pper riveted together; this is placed in 
jar, and from this a rubber in- 
rnust be sulated wire leads up to the top and outside of the jar. 
n Supported by the top of the jar, is a pronged cast zinc 
ceded only electrode that looks somewhat like a crow's foot, hence 
the name croze fool cell. It is shown in Fig, jj. 


AXross Section B. The Dry Cell 
of a Dry Cell Complete 

Figr, Tfow 1 he Dry Cell is Made. 

A fresh dry cell wilt give a current of front four to 
six amperes at one and a half volts. The current of strips of co 
strength, or amperage, fails away very fast when it is Hie bottom of the 
used, and in order for it to recover, the circuit 
broken. This is the reason it is good only for ope 
circuit work, that is, where a current is n 
for short periods and then at intervals. 
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very useful for all kinds of experimental work where 
a powerful current Es needed lor el short time. A 
bichromate cell delivers about two volts, 3 nd by con- 
necting two or more cells in series, or in multiple, a 

4 Carbon. 


Ele. jj. The Gravtly or Crowfoot Cell 

The solution, or electrolyte, is made by putting some 
crystals of blue vitrol, that is, copper sulphate, around 
the copper star and then pouring in enough water, into 
which a few drops of sulphuric acid have been stirred, 
to nearly fill die jar. Now, when the circuit is closed, 

48 

the sulphuric acid acts on the line, and zinc sulphab 


Electrolyte 


j Fig. as. The .Bunsen Cell 

, higher voltage or a larger amperage can be had, and 
, the way to do this will be explained presently. Dif- 
ferent from the foregoing cells, except the Bunsen 
:e celt, the chemical action of the electrolyte of the bi- 
is formed, and as the density of this solution is less chromate cell on the zinc is very active, and, hence, the 
than that of the copper sulphate solution in the lower zinc electrode must be lifted out of the solution every 


part of the jar, it floats on top. This difference in the 
specific gravities of the two solutions is the sufficient 
cause of its being called a gravity cell. 

If the cell is left on open circuit for some time, the 
two solutions will mix and the copper sulphate will he 
deposited on the zinc; when this happens, the only 
way, then, to get the cell into working order again is 
to short circuit tile electrodes for several hours, and 
this is done by connecting die zinc element directly 
with the copper electrode. 

How the Btinsen Cell is Made,— While any of the 
above cells will do for demonstrating electroplating 
with copper, a Bunsen cell is the kind to use for real 
plating, for it gives a large and fairly constant cur- 
rent for a long time. This cell differs from the 
others in that the electrolyte consists of two separate 
liquids. The first of tec is a dilute solution of 
sulphuric acid, and this is poured in the glass jar, 
while the other is concentrated nitric acid, and this is 
poured into a porous cup. 

A carbon electrode is now placed in the porous cup, 
and the latter is set In the glass jar; then a cylindrical 
zinc electrode is put over the porous cup and down 
into the jar, when the cell, which is shown in Fig, 33* 
is ready for action. To keep the cell in good working 
order, the electrodes must he cleaned as soon as you 
have used it for any length of time, and the acids re- 
newed whenever they become discolored. 

How the Bichromate Cell is Made. — This cell is 

49 


time you arc through using it As you must lower 
the zinc into the electrolyte when you want to use it, a 
battery made up of these cells Is called a plunge bat- 
tery. 

The electrolyte is made by dissolving one pound of 
powdered bichromate of potash in one gallon of hot 
water and stirring with a stick until the latter is 
thoroughly dissolved. When the solution is cotdj 
pour one pint of sulphuric acid very slowly into it, and 
stir it ail the time that you arc doing so. Under no 
circumstances, pour the solution into the sulphuric 
acid. « 

Why the Zinc Must be Amalgamated, — In all of 
the cells described above, the zinc used for the negative 
electrode is always full of impurities, and hence the 
moment the electrolyte begins to act on them, little 
electric currents are set up between the part ides of 
pure zinc and the impurities, and this is what is called 
iocal action. To prevent this wasteful action from 
going on 3 the zinc must be amalgamated, and this is 
done by coating it with a film of mercury. 

To amalgaimite the zinc, clean it thoroughly with a 
cloth dampened with dilute sulphuric acid, and then 
pour a very little mercury on tire surface of it and 
rub it in with the doth until it is entirely coated Over* 
when it will look like a mirror. When the zinc is 
amalgamated, the mercury surrounds the particles of 
impure matter and so prevents the electrolyte from 
acting on them. 
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How to Make a Plunge Battery. — l r oti can buy of wood half an inch thick, one inch wide, and six and 
a student’s four-cell plunge battery for about five do!- one-half inches long, and cut out a notch in the middle 
lars, or you can make one for about half this amount of each one a quarter of an inch deep and one inch 
I will explain how one cell 5s made, and then you can wide, as shown at A in Fig. 55, and then set and screw 
make two, three, or four cells, or as many as you need, them together to make a cross, as shown at 
Get one zinc plate and two carbon plates one-quarter /"^jl 

inch thick, one and three-quarters inches wide, and A~M\ 

four inches long, and drill a three- eighths inch hole //j&i 

through all of them near one end, as shown at A in > _ — — — -,***,„„,„* 

Fig 34 - a 

This donc T push a piece of fiber tube three- eighths ! ^ / '$- , 

of an inch in diameter, and one and one-quarter inches ; 

long, through the sine plate, then put a one-quarter ; | •» | || 

inch thick fiber washer over each end of the tube; 

next, put a carbon plate over each end of the tube, j j If); I jgfjT] fill f) IS I 


[jL Ill U-tf* SO 


A,Zfnc and 6. How the C,The Si chromate 

Carbon Plates Plates are Cd I Complete 

Assembled 

Fig, 54. How Lbe Etemflni of a Plunge Batteiy is Formed 

and ifie Cel!. 

and then push a brass rod one-eighth inch in diameter Tins done, get four sticks half an inch thick, one 
and three inches long, with threads cut on it one inch i nc ji wide, and nine inches tong, and screw these to 
down on both ends, and screw a nut on each end, each side of tlic base in the middle, and screw the ends 
when the element will be assembled, as shown at B. f 

Now, if you want a four-cell battery, make a 1 

wooden rack to set the cells in; this you can do by eaS 

getting a board one inch thick and six and one-half feSffiifP Ju 


C, Fitf, 35, The Fail cry and Rack, 


A. How the Notch 
is made 


B How the Cross Sticks 
are put together 

Fip 35- The Top of die B;iiiccy Rack. 
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indies 011 tSie sides for the base; next, get two strips 


Fiff. 36. A Four Cell Siudcnts’ FJungc Battery, 
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of the cross sticks to the upper and tree ends, ail of ment, Plante rolled up two strips of sheet lead with a 
which is shown at C- Now screw a pair of hooks into couple of strips of rubber between them, as shown at 
the cross sticks half-way between the middle and the A and B in Fig, jy, and so made a cell of larger cur- 


ends of them, as shown at B y and your rack is finished. 

Finally „ fill the tumblers three-quarters full of the 
bichromate electrolyte, and set them in the rack; hang 
the elements up by their respective hooks, and when 
you want to use them you need only to take them off 
and set them into the solution. The battery' complete 
is Shown at C, while the one that you buy is shown in 



rent capacity. 

Lead Plate 



Fig, 36. 

How a Cell Sets Up an Electric Current' — While 
the whole theory of how an electric cell sets up a cur- 
rent is an hour's story and not at all easy for a Iregmncr 

54 

to understand, it will be enough to say here that the 
zinc and carbon elements of a cell are built up of 
and that these, in turn, are made up of minute charges 
of negative and positive electricity called electrons. 

Now when the electrolyte, that is, the alkaline or 
acid solution, acts on the zinc, the negative electrons, 
which are negative charges of electricity* flow from 
the ztnc, atoms to the carbon atoms in a continuous 


A. RoDirn^ up the B,The Lead Plate 
Lead Plates Element 

Fi^. 37. Th* Flanlc Storage TS-attecy Cell. 

Now to follow the next experiments, which resulted 
in the improvement of the storage battery, you must 
know that when a current is (lowing between the lead 
plates, hydrogen is set free on the negative plate, and 
part of this changes the film of lead oxide that is 
formed by the air on the surface into spongy lead, 
which is a kind of metallic lead. The charging cur- 
rent fixes oxygen on the other and positive plate, and 
this form 5 a film of lead peroxide on it. 


stream; from the latter they pass to the outside circuit, 
and those that have not been used up in overcoming 
resistance or in doing useful work, flow back again to 
the zinc dement. So, an electric current is really a 
discharge or flow of negative electrons. 

About the Storage Battery. — A storage battery 
cell is different from a primary battery cell, in that it 
does not set up a current by a primary chemical action, 
but by a secondary chemical action, In other words, 
before a storage battery cell will deliver a .current, it 
must be charged by a current. Different from a 
primary cell, a storage battery cell is formed of two 
lead electrodes, 1 instead of zinc and carbon electrodes. 
Now, you can make a simple storage battery cell, 
which will demonstrate the way the practical ones that 
are in use work, very easily. 

T The Edison storape hallery cell is- an exception, a£ it uses an 
clci^ew iw nicd of nickel and steel plated 

The Invention of the Storage Battery. — More 
than sixty years ago, that is to say, in 1859, R, L. G- 
Rlante, of France, found that when two lead plates 
were immersed 5 11 a dilute solution of sulphuric acid 
and a current from a primary battery was made to 
flow through tine cell so formed, the Tatter would, in 
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turn, deliver a current. On this experiment is based 


If now the charging current es reversed, the Spongy 
lead of the first plate will be changed into lead per- 
oxide, and the lead peroxide of the second plate into 
spongy lead. To make the plates take a large charge, 
so that it would give an equally targe discharge, 
Plante found it necessary to reverse the charging 

current many times, and* hence* It took a long time to 
form the plates. 

The next advance was made by C. A. Faurc* also of 
France, in IfSSl* when he formed the plates by pasting 
them over with red lead, and this did away with the 
tedious process of forming them with a primary bat- 
tery current. In his battery Faure used sheets of felt 
to separate the plates. While Faure's method saved 
time and was much more economical than that of 
Plante, still the red lead would disintegrate and 
fall off, and so put an end to the usefulness of the 
battery'. 

To overcome this objection, other inventors made 
grids of the plates by punching them full of holes* or 
casting ribs on them, or cutting grooves in them, and 
then filling the spaces of one plate up with spongy 
lead, and those of the other plate with lead peroxide. 
Tins construction formed a -good mechanical support, 
and so holds the active material in very well. The 


the storage battery of to-day. In a further experi- grids in present day batteries are kept at the proper 
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distance apart with wood separators motor cars, or where the latter power plants cannot be 

How to Make a Simple Storage Battery*— All run continually, as on submarine boats. Small 

you need to do to make a simple storage battery cell storage batteries that develop about JiV volts are 

is to get two strips of one-eighth inch thick sheet lead, largely used for heating the filaments of vacuum tubes 

one and three-quarters inches wide* and four inches for wireless telegraphy and telephony. The positive 

long, and solder, or otherwise fix, a wire to each one ; grid 0 f a commercial storage battery cell is shown at A 
screw these to the opposite sides of a strip of wood f n p; fft 3 $ ; the negative grid at B f and the cell complete 
half an inch thick, one inch wide, and three and one- at C. 
half inches long, and place the clement so formed in 
a tumbler nearly filled with water, into which you have 

put^a few drops of sulphuric acid. SOME EXPERIMENTS WITH CURRENT 

To charge the storage cell connect one of the strips ELECTRICITY 



Fig 1 . 38. How lhc Storage Battery is Mailt. 
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of lead with one of the poles of your primary battery, 
and then dose the circuit by holding the other wire of 
the battery on the other strip of lead. You need only 
to keep the circuit closed for half a minute, when 
enough energy will he stored up to ring an electric 
bell or to light up a two- volt lamp. 

The Commercial Storage Battery. — Different 
from a primary batter j\ a storage battery delivers a 
large and constant current as long as the charge lasts, 
and for this reason the latter is used where it is not 
practicable to use the former, and where engines and 
dynamos cannot be installed as, for instance, on 


In the chapter ahead of this one, I told you how to 
make various kinds of cells and batteries for generat- 
ing current electricity', and in this chapter it is my in- 
tention to tell you how you can make a number of 
simple but highly interesting experiments* which need 
little or no special apparatus. 

How to Make an Electric Spark. — To sec a spark 
made by a battery, you will have to do the experiment 
in a dark room, or else perform it at night. Alt you 
need to do is to bring the two ends of the wires that 
are connected with a battery of three or four cells 
together, and then draw them apart, that is, break the 
circuit, when you will see a small, bright spark. 



How to Produce a Succession of Sparks. — To 
make a tot of sparks in succession, it is only necessary 

to connect one post of your battery' with the tang, or 
handle end, of 1 medium cut file, and draw the free 
end of the oilier wire, which leads to the ocher post of 
the baLtery* across the teeth of it, when }’ou will see 
a succession of brilliant little sparks as the circuit is 
made and broken. How to do it is shown in Pig. jp. 

How to Hl Taste ” Electricity.— While electricity 
itself has no task* when you touch the ends of the 
wires from your battery to your tongue* you will 
MMC a taste that is quite sour, "Tins is the result of 
a chemical action set up by the current in your mouth. 
As a battery develops only a few volts, you can safely 



Pasteboard, 


A Water Resistance f^iiTimer. 


Now, by either raising or lowering the carbons so 
that a smaller or a. larger amount of surface remains 
in the solution, or by changing the distance between 
the carbons, the resistance of the circuit will be varied 


accordingly. It follows, then, that by raising the 
carbons, the light will be dimmed, and by further im- 
mersing them in the solution, the light will grow 


Fig. di. A Miniature Electric Light Plant. How to Make a Flash-light Telegraph.— With 

ther, do not keep the lamp lit up too long at a time, this little apparatus, you can cither signal at night over 
for if you do, it will quickly run down your battery, quite a distance, or you can telegraph, provided you 
To turn off the current., you need only unscrew the know the Morse Code. All that you require besides 
lamp a little in its socket, and when you want to light the electric lamp and a couple of dry cells, is a strap- 
the lamp again, screw it down a little. The way the key, as it is called, and this you can easily make, 
lamp and battery arc connected up is shown in Fig. $ F- Get a piece of wood half an inch thick, two and one- 
To Dim the Light With a Water Resistance. — Tu quarter inches wide, and three and onc-half inches 
its simplest form, a water resistance consists of two long, and bore four one-eighth inch holes in it Now 
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(ey is Made & How the are Connected; 

Fig L 43, A Flash- Ligttl Telffrjpll. 


Fasten the bent end of the strip down to the board 
with a machine strew and nut, and directly under the 
screw that holds the knob to the free end* which should 

m 

come over the hole, put in another machine screw for 
the fixed contact point. Next, screw two binding 
posts to one side of the hoard and connect the fixed 
contact screw to one of them, and the fixed end of the 
lever to the o titer one, all of which is shown at A in 
Fig. 43. Finally, connect the lamp, the key and the 
battery together, as shown at B, and you are ready to 
signal or to telegraph. 

Now, when you and your pal want to signal each 
other, let one flash mean Hf No. 1 ' two flashes mean " I 
don't understand," and three flashes mean Si Yes."' 
To telegraph, you and your pal must learn the Morse 


the other battery wire. 

It will not be long before you will see that the silver 
cob, or object, is taking on a dull reddish color, and 
this is the copper that is being deposited on it. The 
longer you leave it in the plating bath, as the solution 
of copper sulphate is called, the thicker will be the 
deposit of copper on it. To give the film of copper a 
polish, rub it with an ordinary pencil eraser. 

How to Decompose Water. — Water Is formed of 
two gases, which arc hydrogen and oxygen, chemically 
combined, in the proportion of one part of the former 
to two parts of the latter by volume, that is, by bulk. 
Here is an experiment that you can make to prove it 
Fill a tumbler with water, and then put a few drops 
of sulphuric acid into it, for ordinary water will not 
conduct an electric current well, but acidulated water 



Code, which ls given in the chapter On The Tele- -will, I' 
graph and Telephone, or, better, the International ter inch 
Morse Code, or General Service Code, as it is usually end of 
called, which is given in the chapter on Wireless Teleg- 
raphy and Telephony, as this is the code of dots and 
dashes that is now in use all over the world by wireless 
operators, and when you learn this you will be able to . 

send and receive wireless messages as well. X- 


Insulated 
Copper Wire 


arbens 


Cep per Sulphate 

Solution 


F:g. 44. Electroplating With Copper. 


Fijj- 43- "I ’Esc Electrolysis af Waltf, 
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end of each one, and set than in the water, as shown 
in Fig. 4 5 , 

The next step is to hit two test-tubes with acidulated 
water from the tumbler, and then invert them, that is, 
turn them upside down, in the tumbler of water over 
the carbon electrodes. Instantly, you will see that the 
water in the upper ends of the tubes is falling and* 
further, that it falls twice as fast in one tube as it 
does in the other. The water falls in the tubes because 
the gases formed by its decomposition rise in them 
and so displace the water; and the water falls twice as 
fast in one tube as in the other, because there is twice 
as much hydrogen as there is oxygen in the water. 

You cannot see either of these gases, since they are 
both colorless, but you can easily prove that they arc 
in the test-tubes, and, moreover, that one of them is 

hydrogen and the other is oxygen. To do this, first 

69 

remove the tube that contains the least water and, 
hence, the most gas — which is die hydrogen tube, and 
keep the dosed end up~ Now hold a lighted match to 
the mouth of it, when the gas will explode with a sharp 
crack, and this proves it is hydrogen gas. 

Finally, remove the other tube and keep the closed 
end up, as before; light a match, and when it gets to 
burning well, blow' the flame out, but keep it kindled; 
now insert it into the tube* when it will instantly burst 
out into a flame again, and this proves that the gas in 
the tube is oxygen, for it supports combustion. 
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V 

MAGNETISM AND MAGNETS 

Natural and Artificial Magnets, — There is a 
country in far-off Asia called Magnesia, anti it was 
there that a strange kind of iron ore, known as lode- 
s tone, was first found. Now, the ancients discovered 
that this, kind of iron ore had the peculiar property of 
attracting particles of iron to it, and since it came 
from Magnesia, it was called a magnet. Then, when 
steel was invented, it was found that by rubbing it with 
a piece of lodes tone, or magnet, it would not only 
become magnetic, but remain so for a long time. 

Kinds of Magnets,— There are two chief kinds of 
magnets, and these are (1) permanent magnets, and 
(2) electromagnets. Just now, we are only con- 
cerned with permanent magnets, and of these there are 
two kinds, which named are (a) natural magnets and 
(t) artificial magnets. Iron ore, or ludestane, when 


it is mined, forms natural magnets, and steel which 
Lias been made magnetic, either by contact, with another 
magnet or by an electric current, forms artificial 
magnets. 

When ordinary soft iron is magnetized, it loses its 
magnetic properties as soon ns the magnetizing in- 
fluence is removed, but when steel is magnetized, it 
retains its magnetic properties for an indefinite length 
of time. Steel magnets, or permanent magnets, as 
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they arc called, arc made in different shapes, but the 
two most common ones are (I) the bar magnet, as 
shown at A in Fig , 46 f and (2) the horseshoe magnet, 
shown at B. A horseshoe magnet is really a bar mag- 
net bent in the middle so that its ends come closely 



together. 


A. A Bar 

- 'V 7 Soft Iron Armature 
-_*2/ or Keeper 


South Pole 


Fiff, 46 . KJttdi of Permanent Magnets, 



The Poles of a Magnet.— The first experiments 
ever made with a magnet, of which we have a record, 
were those of Dr, Gilbert, of Colchester, England, in 
about the year of 1000* and he published an account 
of them. It was he who found that the ends of a 
magnet had the greatest strength, and these he called 
the poles, while the middle, which had the least 
strength, he called the neutral point. You can easily 
prove this to your own satisfaction by laying a bar 
magnet on some Iron filings, and then lifting it up, as 
shown at A in Fig. 4 /. 

Magnetic Lines of Force. — Take, now, a sheet 
of thin cardboard, or glass, arid hold your magnet 
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Needle 


Water 


ArA Magnet Acts ft.-A Simple NW 
as a Compass netic Compas 

Maqnetized Spring 


-I 7 “G". ^3, The Earth is a Big Magnet, 
known as the north pole, and from the latter they flow 
back to tiie south pole again outride the magnet, as 
shown at C, thus coin file! Eng the magnetic circuit. 

The Earth Is a Magnet, — The ear lit is a huge 

magnet, and the tines of force flow through it from 
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the south pole to the north pole* and from the latter 
they flow back to the south pole outside of it, just as 
they do in die case of an ordinary magnet The mag’ 

nedc north pole of the earth is not at its geographical To make a better compass, get a steel watch spring* 

jtojlIi pole, however, but is at a point in North about one and one-half indies long, and make a dent 

America, close to where Latitude 70“ North crosses in the middle of it with a center punch. Then mag- 

Longi lude 100 West, ns pictured in fig. $8. nctizc it by rubbing it on the poles of a permanent 

The Magnetic Compass. — Since the earth is magnet, or, belter, by electro-magnetic induction, 
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which I shall describe presently. Now stick a sewing 
needle into a cork, ;md place the compass needle on its 
point, as at C; or you can buy a sensitive compass 
(Sec D), which you can carry around with you, for as 
little as twenty-five cents. 

How to Use a Magnetic Compass. — When you 
buy a compass, it will have a card mounted under it 
that is marked N, E, S and W r (north, east, south and 
west), and these are called the cardinal points, Iiatf- 
way between it wilt be marked NE, SE, SW and MW 
(north-cast, south-east, south-west and north-west). 
Your compass needle will, of course, tell you which 
direction north and south is, and to find all the other 
directions, you need only to turn your compass around 
until the letter N (north) comes directly under the 
point of your compass needle, as at D r when the other 
letters wilt then point to the other directions. 

The Laws of Magnetism. — Just as like electrified 
bodies repel each Other, and unlike electrified bodies 
attract each other, so, also, do like magnetic poles repel 
each other and unlike magnetic poles attract each 
other. To prove these laws, take two bar magnets 
and suspend them by threads, so that they can swing 
freely round their short axes. 

Now bring both north poles dose together, and you 
will sec that they will repel each other. Next, bring 
both south poles close together, and you will see that 

*HJ 

they likewise repel each other. Finally, bring the 
north pole of one bar magnet close to the south pole 
of the. other one., when you will see that they attract 
each other. 

What Magnetic Induction Is. — 'Also, just as one 
electrified body acts on and electrifies another body 
without their being in actual contact, so one magnetic 
body will act on and magnetise another magnetic body 
without their coming into actual contact. Where such 
magnetic action takes place between two bodies, 
which are separated from each other a little, it is 



called magnetic induction. 

It is by induction that the magnetic lines of force 
of the earth affect the compass needle, and vou can 
easily show it by holding the pole of a bar magnet 
close to the end of a nail, when the latter will become 
magnetic and support a brad that you place on its end, 
as in Fig. 50 . 

Electro- Magnet ec Induction. — While magnetism 
and electricity are not at all alike, still they are linked 
together very closely, and when volt have one oi l hem 

SI 

in action, the other one h hound to be present, and, 
moreover, you can change magnetic energy into 
electric energy, and the other way about, with the 
greatest freedom. This is because a line of magnetic 
force sets up little closed circles of electricity around 
itself, and an electric current sets up little closed circles 
of magnetism around itself. This means that a line 
of magnetic force is constantly changing a part of its 
energy into electricity, and an electric current is con- 
stantly changing a part of its energy into magnetism. 

The Electro-Magnetic Field,— Where a current 
of electricity flows til rough a single wire, the amount 
of it that is changed into magnetism is very small, but 
if you wind quite a length of it into a coil, so that the 
turns arc dose together, tine magnetic lines of force 
arc concentrated, Etnd this, naturally, gives a much 
stronger magnetic field. Further, the magnetic field 
is stronger inside the coil than it is outside of it, for 
the reason that the lines of force are closer to each 
other inside of it, since they spread out into the air 
on the outside of it. 

The Jumping Spring, — This is a very si tup 3c little 
piece of apparatus that works by electro ’magnetic In- 
duction. It is quite w nude r fill, in that It makes and 
breaks an electric circuit automatically, anti you 
should, therefore, make one, for yon will find it use- 
ful in a large number of experiments. 

To make the jumping spring, get a piece of No, Ifi 
bare copper wire, about six feet long, and wind it 
around a broomstick into a coil of about twenty turns. 
Cut out a block of hard wood one inch thick and three 
incites on the sides, and bore a hole half-way through 
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it in the center. Make a support of a piece of stiff 
wire one-eighth inch thick, and nine inches long; bend 
one end over about two inches, and set the other end 
in a hole near one edge of the block. 

Screw two binding posts near the other edge, then 
connect one of them with the. support, and lead a wire 
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front the other one over to and into the hole, all of 
which is shown in Fig, 5/, This done, pour enough 

c-l Support 


its original position. 

A Shocking Experiment— Get two carbon rods 
— electric light carbons are good — and connect one of 
them to one of the binding posts of the jumping spring, 
and the other to the other binding post of it, as shown 
in Fig. $2. Let some friend of yours — or better, an 
enemy- — hold the carbons, and then close the circuit of 

the jumping spring, and he will jump too! 
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How to Make a Galvanometer. — A galvanom- 
eter Is a little instrument, with which you can test 
the strength of batteries. To make one, cut out a 
strip of heavy cardboard one inch wide and seven 
inches long; bend it into a rectangular shape, as 
shown at A in Fin . and glue the ends fast. Now 


Moreur 


Dry Cells 

Fig. si. The jumping Spring, 


mercury into the hole, or well, to half fill it, and adjust 
the spring so that its lower end just makes contact 


with it. 

You are ready now to connect one of the binding 
posts of the jumping spring with one of the posts of 
the battery, and the other post of the spring with the 
other post of the battery, The instant this is done, the 
spring will contract, and this will pull the end that 
makes contact with the mercury up and out of it when 
the circuit will be broken. Then the spring will expand 
to its normal length, when it will again make contact 
with the mercury, and the cycle of operations will be 
repeated. It is the magnetic attraction between the 

turns of wire that is set up by the electric current 



A.Tbe Fkste board 
Form 


anometer 


which causes the spring to contract, and when the Fig. S 3 - How to Make a Galvanometer. 



liver mg current, set die galvanometer on a table, so 
that tile turns of wire point north and south when the 
needle, since it also points north and south, will set 
parallel to them. This done, connect one of the bind- 
ing posts of the battery with one of the posts of the 
galvanometer, and connect another length of wore to 
Hie other post of the battery. 

Kovv touch the end of this wire to the free binding 


Kg 5-, A Shocking Experiment, 
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post of the galvanometer, when the compass needle 
will swing otic way or the other, depending on the 
direction the current is flowing through the turns of 
wire. If you will make contact with the free end of 
the wire and the post of the galvanometer at timed 
intervals, the magnetic needle will spin around at a 
great rate, and you will have a little demonstration of 
an electric motor. 

How to Make an Electro -Magnet. — You can 
malte an clcctro-magnct in any one of several ways, 
and litre are three of them: ( I ) The easiest anil cheap- 
est way is to get a staple, file off the pointed ends and 
then wind the legs full of Mo, IS or 20 cotton covered 
magnet wire. There is a little trick in winding the 
magnet, and that is, when you have got one of them 
wound, you must bring the wire across to and begin 
winding it on the other leg in the opposite direction, 
as shown at A in /Aj. 5 4 . When you have wound 
three or four layers of wife on end] leg, your magnet 
is ready for Lise, 

(5) Another way is to have a blacksmith bend a 
piece of iron rod one-quarter or three-eighths of an 
inch in diameter, so that a U will be formed, which 
will be one and one-quarter indies between the centers 

SG 



Machine Strews 


Fig; 54. Sorae Easily Made Electro-Magnel CortS. 
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of the poles, and two and three-quarters inches long 
from the ends of the poles to die bottom, as shown at 
JJ, Now wind four or more layers of No, IS or £0 
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double cotton covered magnet wire on each leg, in the 
same way as described above, and then coat them with 
paraffine, or, better, give each layer a coat of shellac 
varnish, as you get them On. 

(3) A third and still better way to make an electro- 
magnet is to use a couple of machine screws, or bolts, 
if you want a large one, for the cores t as the kgs are 
called, and a piece of flat, soft iron bar for the yoke, 
as that part of an electro-magnet is called which holds 
the two legs together. For a small electro-magnet 
suitable for making an electric bclfi an annunciator, or 
a telegraph instrument, get two machine screws one- 
quarter of an inch in diameter, and one and three- 
quarters inches long, with nuts to fit them. Make the 
yoke of a piece of soft iron one-eighth inch thick, one- 
half inch wide, and one and three-quarters inches long 
Drill, or have drilled, two quarter-inch holes in the 
yoke, three-quarters of an inch from each other, for 
the screws to pass through, and an eighth of an inch 
hole in the middle to screw it down to whatever you 
want to secure it. 

Now, instead of winding the insulated wire directly 
on the screw 5 , you make two spools, and this you do by 
cutting Out four disks of heavy pasteboard for the 
cheeks, as the ends of the spools are called ; make these 
disks one inch in diameter, and cut a hole in the 
center of each one five-sixteenths of an inch in 
diameter. 

Next, make two stout paper tubes, the diameters of 
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which are just large enough so that you can slip diem 
over the screws, and have them each otic inch long; 
this done, glue the pasteboard disks to the ends of the 
Lube. Having made these, give them a couple of coats 
of shellac varnish and let them dry; then wind them 
full of No. 22 or E4 single cotton covered magnet wire, 
and in doing so be careful not to mar the insulation. 
After you have wound the spools full of wire, give 
them another coat of shellac and let them dry 
thoroughly. 

To assemble the electro-magnet, begin by slipping 
the screws through the holes in the yoke, and then 
slip the spools of wire over the screws — and be sure 
that their windings arc in opposite directions; finally, 
screw on the nuts, when your electro- magnet is com- 
plete and will look like £7. All of the electro-magnets 
described above will be greatly improved, if you will 
amwat the cores first. This you can do by heating 
them in a fire until they are red hot, and then letting 
them cool very slowly m a bed of ashes. 
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How to Make a Sucking Magnet. — The right 
name for a sucking magnet is solenoid. It consists 
simply of a spool of wire with a hole, called an air 
core, through it. 

Experiments with a Solenoid*— A solenoid is a 
very handy piece of apparatus, as it can be used for a 
number of purposes. Among these are ( 1 ) it is an 
easy way to magnetize steel needles, watch springs and 
knife blades, very strongly. All you have to do is to 
drop them into the hole and switch on the current for 
a quarter or half a minute, 

(S) Put one end of a soft, iron rod a little way in 
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the hole of the solenoid, and turn on l tic current* when 
the spool will magnetize it and suck it into it. 

(3) Place a thin sheet of cardboard* or mica* on the 
end of the solenoid over the hole* and sift some iron 
filings on it. Then connect the solenoid with a couple 
of dry cells* when you will find the hole of the solenoid 
Es strongly magnetic. 

(4) To make an dectro-inagnet gun of your sole- 
noid, slip a brass tube into the bole and then lay it 
down with one end on a pencil, as shown in Fig. ^ 5 , 



Fig, iS, The Elcclro-^f agnclic Gun. 

Now slip one end of an annealed screw into the lower 
end of the hole, and drop a dried pea into the other 
and upper end of the hole. Connect one of the wires 
of the solenoid with one of the posts of a battery of 
three or four cells. Now touch the other wire of the 
solenoid to the other post of the battery, when the 
iron screw will he pulled smartly forward, and the pea 
in front of it will he propelled with some little force 
from the mouth of the tube* 
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VI 

ELECTRIC BELLS, ANNUNCIATORS AND 
BURGLAR ALARMS 

With a dry cell or two and an electro- magnet, such 
as 1 have described in the foregoing ciiapter, you can 


make not only many pleasing experiments but several 
useful pieces of apparatus, and among these are electric 
bells, annunciators, and burglar alarms. You can, of 
course, buy any of these devices all ready to install, 
but there is a lot of satisfaction to be got out of making 
them with your own hands, beside the working knowl- 
edge that will accrue to you from doing so. 

How to Make an Electric Bell,- — An electric bell 
consists of (1) an electro-magnet, (3) a bell, or gong, 
as it is called, (3) a flat vibrating spring, to which 
there is riveted (4) a contact spring; on one end of the 
vibrating spring there b fixed (5) a soft iron armature* 
and to the end of this is secured f 6 ) a wire with a 
metal ball, or hammer, and, finally, there is (7) an 
adjustable screw contact point. 

To assemble the bell, get a board about three inches 
wide and fh'e and one-half inches long, and on this 
mount your electro-magnet. Get a strip of spring 
brass three- Eighths of an inch wide and two and one- 
half inches long, and drill a hole through both ends. 
Drill another one inch from one end, and still another 
three-quarters of sn inch from the other end, as shown 

at A in Fig. jd. Next, drill a Stole in a piece of spring 
hra. 5 &, as shown at B t and also drill two holes in a 


piece of soft iron thrce-thirty-seconds of an inch thick, 
three- eighths of an inch Wide* and. one and one-eighth 
inches long, (See C) and rivet these and the brass 
spring together. 

This done, solder a piece of brass rod one -quarter of 
an inch in diameter and three -eighths of an inch long. 
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to one end of a stiff brass wire one and three-eighths 
inches long, and solder the other end of this to the end 
of the brass spring on which the armature is riveted, as 
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shown at D; screw the end of this to the cud of a / 

block of wood, so that the armature will be parallel {, o J 

with and about one-eighth inch from the ends of the 
magnet. Then mount the gong on the board, so that 

the hammer will come within one- sixteenth inch of it. V\ f jj Ijlj 

Next, ami last, make the adjusting screw contact, , J \ 

and this consists of two parts, namely, the support and /\vi j 

the screw. To make the support, get a piece of brass ^ 

one-sixteenth or thre^ thirty-seconds of an inch thick, | ^f\Sn | 

one-half m inch wide, and one inch long, and drill a ^ fljj |H 

hole in each end of it, as shown at E ; t:ip out the hole H 

marked A r so that a G-32- machine screw will fit in it, '| ■ ^ | 

then sharpen a G-32 screiv, screw it in and put a nut U j a 

on it. Now screw tlic support in a vise and betid it ^ ^ — 3* ' 

over, as at F; this done, screw it to the base one- ¥l S 5®- An Elflciric Ben Outfit Ready id Pm up. 

the armature toward them,, when the hammer strikes 
the gong; at the same time the contact between the 
point of the adjusting screw and the spring is broken, 
and, in consequence, the current stops flowing and the 
electro-magnet is de-energized. The armature then 

07 

flies hack by virtue of its own spring and contact is 
again made with the adjusting screw point, when the 
circuit is once more completed > In this way, the cycle 
of operations is constantly repeated as tong as the push 
button makes contact 

To get the best results, you must have the armature 
exactly die right distance from the poles of the magnet, 
atid you can get it so by a little experimenting. The 
pressure of the adjusting serew on the spring must also 
be just right, and. this critical point you can find by 
trying it out. You can buy an electric bell ready 
for use for a dollar, or less, while a push button costs 
from ten tents on up, according to the finish. An 
electric belE outfit is shown in Fig. 

How to Wire Up Two or More Electric Bells. — - 
Where two, or more, electric bells are to be connected 
with one, or more push buttons, you must wire them 
up in parallel, as shown in Fig, This way of con- 
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How to Make an Annunciator, — An annunciator 
is an apparatus consisting; of two or more numbers, or 
names, either or any one of which can be dropped from 
a concealed position into erne where it can be seen when 

a distant button is pushed. It is used in homes* hotels 
and elevators, to indicate to the one in charge which 
room or which floor the call is made from, Usually, 
an electric hell is connected with and forms a part of 



C The Drop Lever 



the annunciator, so that when a number, or a name, is 
visibly indicated, the attention of the one in charge is 
audibly called to it. 

The annunciator which I shall tell you how to make, 
is the regulation gravity drop type. That is, an elec- 
tro-magnet releases a lever which carries the number, 
and it falls by its own weight from a concealed to a 
visible position. When this takes place, it must again 
be set by pushing up the lever by hand, when it will 
catch on the trigger armature. 1 will tel! you how to 
make one drop, as each separate electro-magnetic de- 
vice iis called, and then you can make as many of them 
as yon want to, and mount them all in one housing. 

Begin by making an electro-magnet, as 1 have ex- 
plained in a previous chapter, but in this case you only 
need one core and otic spool. Get a screw' one-quarter 
inch in diameter and one and one-half inches long, and 
wind the spool full of Mo. 20 or 22, enamelled or cot- 
ton covered magnet wire. For the support, which is 
shown at A in Fig, 6o f get a strip of brass one- six- 
teenth inch thick, three-eighths of an inch wide, and 
three and one-half inches long, and Saw, or file, out 
tlie ends three-sixteenths; of an inch deep. Also drill 
the holes, as shown at A t and in the cross-sectional 
drawing at D. 

The next tiling lo do is to make the Iron armature, 
and this consists of a strip of iron one-sixteenth inch 
thick, one-quarter inch wide, and two and one- quarter 
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indies long, ns shown at B. Drill a hole through it, 
rivet a piece of one-eighth inch thick iron to one end 
for the weight, solder a piece of wire to the other end 
(See B) r and bend it to the shape shown at D. Now 
make ihe drop lever of a strip of brass one-sixteenth 
inch thick, one-quarter inch wide, and three and one- 
eighth inches long; drill a hole through it at one end, 
and fasten a one inch piece of cardboard to the other 
end* on which is printed the number* or name, you 
want, as shown at C t and bend it as shown at D, ■ 

You are now ready to assemble the drop* and this 
you do by putting the screw of the magnet core 
through the hole in the support, and slip a thick iron 
washer over it. Then slip the spool of wire over the 
core and secure it there with a nut This done, pivot 
the armature lever to the top end of the brass support 
and pivot the drop lever to the lower end of the sup- 
port, so that the wire trigger of the armature will pass 
through the slot, as at D . 


B. “STie Iron Armature 


Fig. fii, A Four Drop Annunciator. 
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Finally, bend the wire on the end of die armature, 
so that when yon raise the drop lever it will catch and 
stay in place, but when you push the armature lever 
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toward the pole of the magnet it will fall to the posi- 
lion shown by the dotted tines at D, When you have 
made as many of these drops as you need, screw them 
to the hack of a wooden case, in the front of which is 
a sheet of glass. The upper part of this must he 
painted black, so that when the number is up it will be 
hidden, A four- number annunciator is shown in 
Fig, 6 i„ 

How to Connect Up the Annunciator,— For an 
annunciator with two or more drops, and with as many 
push buttons, and to have a bell ring at the same time 
they operate, you must connect them up, as shown in 
the wiring diagram in Fig. da. Button A rings bell 
only; button B rings bell anti drops call No r 1; button 
C rings bell and drops call I\ T o. 2. 

Annunciator Drops 


Fasten to Lower Sash 
or Frame of fJoor 


■C-snt aot'Ei 


Fs.Ste.ntci J jppe r 

or Frame of Door- EiJlJ 

Off Cdb 

A: Spring Contacts 6: Wiring Diagram 

Fifi. G3, A SimpSe liufgljir or Door Alarm, 
door and the other contact to the top of the door., 
Mow, as the door is opened the strips of brass make 
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contact and the bell rings. When this happens you 
can do one of three things, to wit, (1) shoot the 
burglar, (£) 'phone for the police, or (3) hide under 
the bed. 

How to Rig Up a Better Burglar Alarm. — It is 
better to buy a burglar alarm trap, as this pari ecu tar 
little piece of apparatus is called, than it is to make it, 
unless you are something of el mechanic, for if it is 
not carefully made it will not work well, and a burglar 
alarm that won't work when it ought to is worse than 
none at all 

The burglar alarm trap which is shown at A in Fig , 
64 , costs only about $1.50, but you will need one for 
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spring is secured to die lower end of the contact fever, 
while a thread is tied to the extreme lower end of it. 

To install the trap, you screw it clout lo the window 
or door you. want to protect and fasten the free end 
of the thread to a window-shade Or wiudow-sash, to 
the E ransom, or a door, or stretch it across a room, ora 
hall. Now if Mr* Burglar should do anything that 
interferes with the tension of the thread, it will either 
pull the lever into contact or else make the spring pull 
tt into contact, and so close the circuit, when the bell 
well ring. It is obvious that the trap will also serve 
ns a very efficient fire alarm if the heat becomes great 
enough to set fire to the thread. The way it is con- 
nected to the battery and bell is shown at B . 

How to Install an Open Circuit Burglar Alarm. 
— The first thing a burglar docs when he finds an 
alarm has been put in is to cut the wires, if he can 
pussibly do so when, of course, the circuit is broken 
and the system is put out of commission. Now, sup- 
pose you have a garage some distance from your 
house, that you want to protect and there is no one 
sleeping in it; the thing to do then is to install an 
open circuit alarm. 

To do tiiis, you run a pair of wires from the house 
to the garage first, and you don’t car? if the burglar 
knows it. Then you put a pair of spring contacts on 
the door, like those described for a simple burglar 
alarm, so that when the latter is opened ever so Settle 
the contacts will break apart; likewise fit the windows 
with contacts, so that if any one of them is opened 
they will also break the circuit, 

Now connect one of the ends of the line wire with 
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one of the first pairs of contacts, and connect the other 
of this first pair Eo one of the second pair, and so on, 
until all of the pairs of contact points are connected 
in series, as shown in the diagram, Fig, 6 5. Connect 



Fis 65. An Op*n Circuit Burglar Alarm, 
the last contact of the last pair with one of the posts 
of a battery of two gravity cells, such as are used for 
telegrapli work, for a current must flow through die 


circuit all of the time and, hence, any oLher kind of a 
battery would soon run down; then connect the other 
post of the balLery with the end of the other live wire. 
This is all of the equipment that is needed in the 
garage. 

The apparatus required for the house consists of an 
electric hell, a pony relay, which you will find de- 
scribed in the next chapter, and a dry cell or two. 
Set these in any convenient place and connect the 
terminal wires of the electro-magnet of the relay with 
the ends of the live wires, that is, the wires which 
run to the garage. Then connect one of the contact 
points of the relay with one of the posts of the bell, 
the other post of the bell with one of the posts of the 
battery, and the other post of the battery with the 
contact point of the relay. (See Fig. 65.) 
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How the Open Circuit Burglar Alarm Works. — 
It must be clear now that as long as the entire line 
circuit is intact, that, is, not broken at any point, the 
current from the gravity battery in the garage wifi 
constantly flow through tire door and window contacts 
and through the coils of the electro-magnet of the relay 
in the house. 

This keeps the electro-magnet of the latter energized 
all of tile time, and this, in turn, attracts Lbe armature 
to it and holds die contact points apart. As the latter 
are included in tile belt circuit — in the same way as the 
pu sli button is — tile bell circuit, is open. Rut the mo- 
ment that the garage door or a window is opened, or 
the burglar cuts the live wires, the current from the 
gravity battery teases to flow and. the electro-magnet 
of the re-lay is de-energized, when the retractile spring 
of the relay armature pulls the latter back and the 
points make contact. This closes the local circuit, 

when the current from the dry cell rings the bell, 
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VII 

THE TELEGRAPH AND TELEPHONE 

The Morse Telegraph. — The Morse telegraph, 
which is the ordinary wire telegraph now in use, is so 
caller! because it was Invented, iti 184 : 2 , by Samuel F, 
EL Morse, After having made an electric bell, 3'ou 
will have no trouble in making el Morse telegraph set, 
that is, a telegraph set in which the sending apparatus 
is connected with a wire to the receiving apparatus. 
Iti its simplest form a Morse telegraph set consists of 
(1) a key for breaking up the current into dots and 
clashes, (2) a battery for generating the electric cur- 
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^ li n^i Now, when you press down on the key, it doses 

^ f^T - the circuit and the current from the battery energises 

S-Cros* SettEon ofihe the electro-magnet of the sounder; this pulls down the 

^° ynd4r armature, and as the spring:, which is fixed to it, strikes 

Fi#. 66, A SuisjMc^ T elegraph Sounder. the stop-screw, it makes a sharp click. When you re- 

in the top of the shorter support put a small tease the pressure on the key, it breaks the circuit and 
wood screw, called a stop- screw for the reason that it the electro-magnet h demagnetized, when, of course, 
stops the movement of the armature before it makes the armature flies up by its own elasticity; as it strikes 
actual contact with the end of the polar projection of the brass stop it makes another sharp dick, which is 
the electro- magnet. Cut a strip of spring brass three- different from the sound of the other, and it is the 
eighths of an inch wide and two and one-half inches time that elapses between these two sounds that en- 
long, and rivet, or solder, it to a piece of very soft ables an operator to tell whether the received signal 
iron one -sixteenth, or three-thirty-seconds of an inch is a dot or a dash. 

thick, three-eighths of an inch wide, and one and one- How to Learn to Send and Receive in the Morse 
half inches long, to form a T, as shown at C * This Code. — If it is y our ambition to become a Morse 
done, screw the free end of the brass spring down to telegraph operator — that is, to work for the railroad, 
the top of the longer of the wood supports, as shown Postal or Western Union, then you want to learn the 
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regular Morse Code, The letters of the alphabet of 
this code, like modifications of it that have since been 

devised, consist of dots and dashes, 

I 13 

To send a dot, press the key down until it makes 
contact and quickly let it up again; the result is tin at * . 

the spring, or lever, of the sounder makes two dicks A 
very dose together. To send a dash, hold the key 
down $o that it makes and remains in contact three it keeps in 


dar Key B' A Regular Sounder 

Fi# A Worst Key aetd Sounder. 

good working order just as long as it is 


times as long as for a dot, while an extra long dash 
is equal in length to seven dots. 

The Morse Alphabetic Coue 
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Put nth ■■*=*. 
ilraiLtU, £□ 
Dnll^r Si 

Dull, Ci 
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tlyyMra, 
Cuiti ja 


How to Put Up a Regular Wire Telegraph.— By 
a regular wire telegraph set, 1 mean one that you and 
your pal can send messages with in both directions. 
To do this, all you need is (1} *i couple of regular 
telegraph keys, (2) 01 gravity battery, {3} a couple 
of regular sounders, and (4) enough wire to connect 
the stations together. 

The Morse Key, — The difference between a 
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regular Morse Key and the simple strap key which I 
have previously described, is that the former lias a 
switch lever on it, so that when you are not se tiding 
the circuit can be kept dosed; the only time you leave 


generating a current and it gets out of Order very 
quickly when the circuit is left open. For this reason, 
it is admirably adapted for telegraph work. It is 
shown in fig. $3 in Chapter III. 

The Sounder. — This piece of apparatus is con- 
structed on the same principle as the simple one de- 
scribed in the beginning of this chapter, but since it is 
for actual use, it is made better and of heavier ma- 
terials and designed go that the til row of the lever can 
be accurately adjusted. The electromagnets of all 
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sounders are wound to about four ohms resistance. 
A regulation Morse sender is shown at B. 

How to Pat Up the Line. — Where you and your 
pat are going to have a private wire, that is, one all 
your own, you will, of course, need two sets of instru- 
ment?, but only one battery, which may he plated at 
either end of the line. Moreover, you need only one 
wire to connect the instruments together, as you can 
use the earth to complete the return circuit. 

You can use any kind of wire for the line, but regu- 
lar No. 14 galvanized telegraph wire is the strongest 
and cheapest, if you have to buy it. It takes about 
one hundred pounds of tins wire to the mile, and the 
price of it K about ten cents a pound. In stringing 
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the circuit open is when you arc sending. The switch 
lever sets on the right hand side of the contact lever, 
w lie re it is within easy reach of your fingers, A 
regular Morse Key is shown at A in f ig. 68. 

The Gravity Battery, — For a short line one or 
two gravity cells will be enough to work the instru- 
ments, You will remember I told you In Chapter HI 
that a gravity battery is necessary for working a tele- 
graph line because it is a closed circuit battery, that is, 
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the wire between the two stations, you must he care- 
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fuE that it does not touch trees or other obstacles; and 

to keep it front coming in contact with the poles or 
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buildings which support it, you must use either porce- 
lain or glass insulators, as shown at A anti U in Fig, 
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Where the line is short, you can use small knot) 
porcelain insulators, and these can be screwed directly 
to whatever is to support them. Where the line is a 
long one 4 it must be better insulated, and glass petti- 
coat insulators should be used: these have to be 
screwed to wood brackets, which are, in turn, fastened 
to the poles or other supports. The way the wire is 
secured to the insulators is shown at C, Where the 
ends of wires arc to be joined together, they should be 
scraped clean, twisted together, as shown at D, and 
then soldered. 

How to Make the Ground. — -It is evident that by 
using the earth instead of another wire to complete 
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Telegraph, 
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use a sheet of zinc or copper that is burled m moist 
earth. 

How to Connect Up the Instruments,— For a 
short line system, that is, where two keys and two 
sounders and a battery arc used, you can connect them 
together and to the line wire and the grounds, as shown 
In the diagram, Fig. 70. Since tire instruments and 
the battery are connected In serks t you can place the 
battery anywhere you want to in the circuit 

\\ here a long line system Is run, a relay must be 
used, as it is 'much more sensitive than a sounder. 
Also, where there are three or more stations on the 
tine, a relay must be used at every station, A relay 
is an instrument that has an electro-magnet wound 
From fifty to two hundred and fifty ohms resistance; 
it is fitted with a delicately poised armature that works 
against a contact point; it takes a very small current 
to operate the armature, and as this is worked by the 
main line circuit, it opens and doses a second circuit, 
called the local circuit t in which another battery and 
sounder arc connected. A standard pony relay is 
shown at A in Fig. ji , and a wiring diagram of it at B t 
while the way it is connected in the line is shown in 
Fig. J2. 

The Bell Telephone.-— The Bell telephone, which 
is the ordinary wire telephone, is so called because it 
was invented, in 1 S 7 G, by Alexander Graham Bell. 
The Bell telephone in its simplest form consists of 
two like pieces of apparatus, which we now call tele- 
phone receivers. Thus, in the beginning of telephony 
(pronounced teFef'-o-ny) the transmitter and the re- 
ceiver was one and the same instrument, that is to 

m 

say, you placed one of them to your ear when you 
wanted to hear what the fellow at the other end of 
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tine circuit, a great saving is effected, not only in cost 
of materials but in work as welt. To connect the 
instruments with the earth, you can, if the line is a 
short one, clamp, or solder, the wire to a water or a 
gas pipe, but if the line is a long one, it is better to 
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Later on, when the art of telephony had developed a 
little further, a separate transmitter was invented, and 
the original Bell device was used only as a receiver. 
How to Make a Telephone Receiver. — Here is an 


larches in diameter, as at B, a pair of small binding 
posts, and one-half ounce of hTo, St!, 38 or 40, enam- 
el ted or single silk-covered magnet wire, and these are 

die only materials you have to Ijuy; 

£ 

First, make the base of the receiver, which you can 
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easily do by culling out fourteen disks of one-six- Now push | 3 ie magnet through the small hole in 
tcenth inch thick pasteboard, and cut a two and one- the base and on through those of the tube. Screw the 
quarter-inch hole in the center of eight of them; a binding posts to die bottom of the base, as shown at 
one-quarter-inch hole in one of them, and a one-inch G'j and connect the wires of the magnet coil to them, 
hole in the remaining five. This done, glue a[] of the Final !y f place the diaphragm on top of the base and 
disks together, as at C which shows a cross-section of then glue the cap securely to the latter, when the dia* 
them, that is, ns if the base were cut right through phragm will be held securely in position and your 
the middle. A top view of the base is shown at D r telephone is ready for further orders. It is shown in 

the dotted circle representing the one-inch hole in the cross-section in Fig. 74, 

bottom of it, which cannot, of course, be seen when How to Put Up a Simple Telephone Line*— 
looking at the top. With a pair of these telephone receive rs, or, better, 

Next, make the cap, and this you do by cutting out with a pair that you buy ready to use (Sec Fig. 75}, 

twelve more one-sixteenth-inch thick paste hoard disks, you can put up a line over which you can talk both 

Cut a hole in one of them one and one-half inches in 
diameter, and cut a hole in each one of eleven of them, 
so that when you glue them together a cone-shaped 
mouthpiece will result, of which the outside and 
largest one Is one and one-half inches in diameter, and 
the smallest one is three-eighths of an inch til diameter 
This done, cut a two and one-quarter- inch hole out 
of the twelfth disk and glue this to the bottom of the 
cap, as shown at E* A top view of the cap is shown 
at F. 

Now get or make a pasteboard tube one Inch in 
diameter and five inches long, and make two paste- 
board disks about one-quarter inch thick, which fit 
snugly into the ends of the tube, Cut a three-eighths 
of an inch hole In the center of both disks for die 
magnet to pass through, and all of wbicfi is shown at 
G. Chic the disks into the ends of the tube and then 

glue one end of the falter into the hole in the base. 

123 

The next step is to make a pasteboard spool with a. 
hollow spindle seven-sixteenths of an inch in diameter, 
and with cheeks one inch in diameter, as shown at /-/, 

When this is dry, wind it full of the fine wire, then 
slip it over one end of the magnet, so that the end of 
the latter will project above the cheek to within one- 
sixteenth of an inch of the top edge of the base. 

Glue 
Here 

Sp&ol of 

Fine Wire 


I'ijj- ?G, A Simple Telephone Outfit. 

How the Telephone Works. — When you use a 
telephone receiver as a transmitter and talk into it, 
the sound waves set up by your voice make the iron 
diaphragm vibrate to and fro, and this changes the 
magnetic strength of the permanent bar magnet. 
Every variation in the strength of the latter sets up a 

IBS 

current in the coil of wire on it, and this, travels on 
over to the other telephone. 

When these currents of varying strength reach the 
other telephone, it acts as a receiver, and as they flow 
through the coll they change the strength of its mag- 
net, which, in turn, attracts the diaphragm and makes 


Permanent 

Magnet 


vlue 

Here 

Fig;. 74 , Cross Section of the Telephone Receiver, 
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it vibrate to acid fro. This sets up waves in the air, 
or sound waves r as they are called, and the car of the 
listener hears them, since they are just the same as 
those sell! out by the voice of the speaker. 

Some Experiments With a Telephone Receiver. 
— There are a number of amazing experiments that 
yon can make with a telephone receiver, a couple of 
dry cells, and some: simple apparatus that you can 
easily rig- up. One of these pieces of apparatus is 
called a microphone, and it was invented by Hughes. 

How to Make a Microphone. — A microphone is 



Tig. 7“. How ta Wake and Conned Up ifr? Microphone, 

a very wonderful device, as it magnifies sounds, just 
as a microscope magnifies images of objects; more- 
over, it is simplicity itself. To make a microphone, 
get three pieces of electric light carbon about two and 
one-half inches long. 

I2fj 

Twist a piece of copper wire about two feet in 
length around the ends of two of them, and then con- 
nect one of them to one of die posts of a battery, the 
other one to one of the posts of the telephone receiver, 
and connect the other telephone post to the other 
battery post. Lay these two carbon s on an empty 
cigar box, so that they are parallel and about an inch 
apart, and lay the free carbon across them T as shown 
in Fig. when your microphone is complete and 
ready For work. 

To Magnify the Ticks of a Watch. — -Lay a cheap 
watch (because this kind has a loud tick) on top of an 
empty cigar box and close to the microphone, as in 
Fig. jS f and hold the receiver close to your ear. The 

Wut£>1 



T(i Telephone 

Receiver 


Fig: 7& Magnifying- the Ticks of a. Watch, 
ticking of the watch will sound like grand father^ 



clock racing against time. 

The Noise of a Camel’s Hair Brush,— The softest 
and smoothest thing we know about is a camel’s hair 
brush, and when you brush anything with one you 
cannot hear it with your unaided ear, neither can your 
naked eye see that it leaves any scratches. But the 
microphone proves that it does both, and you cart test 
it for yourself by rubbing it gently across the top of 

1B7 

the cigar box on which your microphone rests, and 
listen in g-sn at the same time. 

The Thunder Factory of Jove, — In the early 
days of the wireless telegraph, Marconi's trans- 
Atlantic cabldess stations used to he called thunder 
factories because die sparks set up noises that sounded 
lake thunder. Now, if you will rub the free carbon 
against the other two of your microphone and at the 
same time listen-in, you will have Marconi's thunder 
factory beaten a anile for everything except the light- 
ning. 

The Musical Family of Insects. — Get a few live 
flics, or other small winged insects, and place them 
under a tumbler, which you then set over die micro- 
phone on the cigar box. Hold the receiver to yoitr 
ear, and you will hear Tannhatiser " as played by 
die musicians of the insect world. 

Making a Fly Imitate an Airplane. — Stick a pin 
into the cigar box on either side of it and at opposite 


To Telephone 

Receiver 

A Fly Imitalicm of an AjrpLnr.c, 


ends of the free carbon, and then stretch and fasten 
a thread to them, as shown in Fig, yp, r catch a fly and. 
stick him on to the thread with a little honey, or 

12$ 

molasses, but be sure his wings arc free to buzz. Now 
hold the receiver to your car and you will have a 
realistic imitation of an airplane as given by die fiy. 

The Cockroach on Parade* — Naturally, when a 
cockroach is on parade he walks on his feet, and these 
are six in all. To the unaided ear lie walks silently, 
but if you will put him 011 the microphone and set 
an inverted tumbler over him, you will hear exactly 
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tlte way he walks when he is on parade. 

How to Transmit Music by Electricity.— Place 
your micropEione on the piano or on a phonograph, or 
on, or very' close to, any musical instrument. Now 


place your receiver arid battery in another room and 
connect them all up with wires, as previously described. 
Have some one play the instrument, and if you will 
hold the receiver to your ear, you will hear the music 
very distinctly. 

How to Make an Ultra- Sensitive Microphone.— 
Cut a hole three inches in diameter in the top of a 



C&rd board 


Fig. So. T))C Ultra-Sensitive Microphone. 


cigar box and cut out a disk of heavy writing-paper, 

or very thin cardboard, three and one-half inches in 

129 

diameter. Glue the disk over the hole in the box and 
lay the carbon microphone on the disk, as shown in 
Fig. So, when you will have an ultra-sensitive micro- 
phone. By cutting a one- inch hole in the side of the 
box and fitting a cardboard horn in it, you can use 
the microphone as a telephone transmitter. 

How to Make a Better Transmitter. — To make 


tins microphone transmitter, cut a hole two and one- 
half indies in diameter out of the bottom of a cigar 
box, and a bole three-quarters of ail inch in diameter 
out of the top of the box, so that the centers of both 
holes arc in a line with each other. This clone, glue 
a disk of heavy cardboard over the large hole and a 


cardboard cone into cbe small bole. 




Blfltk wi'Oi 
Rod 


Br 5 i A 0 View of M icro j C- The Tran emitter 
phone Transmlt-ci' Read y i* U5 e 


Fift &]. flow I Etc Microphone Transmitter is Made. 


Now cut out two wood blocks one- quarter of an 
inch thick of the size and shape shown at A in Fig, Si f 
and fasten a piece of carbon to each one wirEt a bit of 
wire; glue these blocks of wood to the bottom of the 
cigar box about one inch apart, so that when you lay 
the free piece of cartion across them, it will roll to the 

ISO 

middle of the cardboard diaphragm, as shown in the 
side view B and the completed transmitter at C. 

Connect the fixed carbons with your battery and re- 
ceiver, as in the foregoing experiments, and you will 
have a working telephone. If your pal will make a 
set like yours, then you and he can run a line, which 
in this case must be a pair of copper wires, between 
your homes, and talk forth and back to your heart's 
content. Where two sets of instruments are used, you 
must connect ttieni up as shown in Fig . 


Line Wire 



Ftp, £ 2 . Connections f« & Simple Two-Way Telephone System. 
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V31I 


THE ELECTRIC CURRENT GENERATOR 

While a primary battery will generate enough cur- 
rent for operating bells, annunciators, burglar alarms, 
telegraph and telephone systems, when it comes to 
generating Sufficient electricity for light, heat and 
power purposes, a dynamo electric machine, or just 
dynanu> 1 for short, or generator, as it is often tailed, 
must be used, 

‘ The word, dynamo, is Renenally used to ineari a direct current 
machine, though it is often called a generator. 

*The word, £e-nrra(or, Ei generally used to mean an ahernaiinji 
current machine. 

An electric machine can be designed so that it will 
either generate a direct current or an cittern tiding car- 
rent and either kind will light lumps, heat appliances, 
and run. motors. Where, however, the generator and 
the apparatus that is to use the current are close to- 
gether, as in homes, hotels, etc., direct current is gen- 
erally used, because the operation of motors with it is 
more simple; if. On the- other hand, the generator and 
the apparatus are removed from each other by a con- 
siderable distance, an alternating current is the most 
efficient, because the losses are less and it is more 
economical, for smaller wires can be used for carry- 
ing the same amount of current if a higher voltage is 
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used. 

How an Electric Generator is Made, — An electric 

generator of either kind consists of only a few chief 

134 

par La , and, moreover, the construction of these is very 
simple. Named, these parts are (1) the field magnet, 
(2) Line armature, (3} a commutator, if direct current 
is generated, or slip-rings, if alternating current is 
generated (1) a pair of brushes, and (5) the frame. 

In the simplest type of generator rhe held magnet 
is a modified form of the familiar horseshoe magnet, 
and this is energised by a current, or currents, flowing 
through a coil wound on it. Between the poles of the 
field magnet there revolves a cylinder of soft iron 
wound with two or more coils of wire, and it is in 
these that the currents are set up. 

The ends of the wires of these coils are connected 
to segments, or copper bars, fixed on an insulating 
cylinder, and this is called the commutator, if the 
generator is a dynamo, or slip-rings, if the generator 
is an alternator. The brushes usually consist of graph- 
ite bars, though copper strips can he employed, and 
these press on the opposite sides of the commutator or 
slip- rings and take off the currents as they are gene- 
rated when they flow through the outside circuit, or 
line, as it is called. 

How a Generator Sets Up Currents, — The first 
experiment that Michael Faraday, the great English 
experimentalist, made to show that magnetism could 
be changed into electricity, consisted of passing a wire 
in front of the poles of a magnet. From this simple 
experiment hits come all the wonderful developments 
in light, heat and power, that have been made in elec- 
trical engineering during the last fifty years. 

Now, yon can perform the same ctassie experiment 
to show that the energy of a magnetic field is changed 

13.5 

into an electric current when a wire is moved quickly 
through it. To do SO, bend a stiff piece of copper wire 
into a U form and connect the ends of it with a gal- 
vanometer, such as I described in Chapter V, and have 
the magnetic needle parallel with the turns, as I ex- 
plained there. 

This done, Jay a permanent steel magnet on a cigar 
box or other support, and move the loop up and down 
in front of the poles of the magnet, when yon will sec 
that the needle will swing first one way and then the 
other, which proves that a current flows first in one 
direction and then in the other in the galvanometer 
coil 


it must be clear now that since a magnetic field will 
set up a current in a single wire when tlie latter is 
moved through it by hand at a slow speed, many turns 
of wire, as in an armature, when made to cut through 
a magnetic field at a high speed will develop currents 
of much greater strength. 

Further, and finally, the lines of force developed by 
the field magnet of a generator are very greatly 
strengthened by the use of the soft iron core in the 
armature (since iron conducts the lines of force with 
far less resistance, or r due lance, as it is called, than 
air) ; hence the currents set up in the armature arc of 
proportionately greater strength. 

As the coils of wire on the armature pass the north 
pole of the field magnet currents are set up in them in 
one direction, and as the coils pass the south pole of it 
currents are set up in them in the opposite direction, 
and no matter how the armature is wound, the cur- 
rents set up in it are always alternating. 

430 

If, now, tlic cuds of the coils on the armature are 
connected to a pair of copper rings called slip-rings, 
which are insulated from the shaft and from each 
other, then the currents taken off will be alternating 
in direction, but if a commutator is used, which con- 
sists of as many segments, or copper bars, on it as 
there arc coils of wire on the armature, and the ends 
of these are connected to the Segments, then the alter- 
nating currents will all be made to flow in the same 
direction as they are taken off by tilt brushes and, 
hence, they are rectified, that is, they are changed into 
a direct citrrcn 1 1 . or a continuous current 3 as it is some- 
times called. 

Generators have their field magnets wound in three 
different ways, according to what they are going to be 
used for, and these arc (1) series wound, (2) shunt 
wound, and (3) compound wound. The little gene- 
rator which I am about to describe is series wound, 
but if it is your intention to install one large enough 
for practical use, then you must get a compound wound 
one. 

About the Direct Current Generator, — While the 
generator which I shall tell you bow to make is a 
simple series wound one, after you have made It you 
can rewind the field magnet so that it will be either 
shunt or compoundj as you wish, and you can build a 
larger one with more coils on the armature. 

This little generator consists of (1) (he field magnet, 
(£) the armature, (3) the commutator f and (4) the 
brushes. The field magnet is made like the smaller 
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electro-magnets described in Chapter V* only it Is 
considerably larger is formed of thin sheets of iron, 

137 

or laminated, as it is called, has concave pole pieces, 
and a single coil of wire wound on the middle of it, 
instead of a coil on each leg, but you can have a pair 
of coils, if you want them, by a little redesigning. 

The an nature, which is also built up of thin sheets 
of iron, becomes an electro-magnet too when currents 
art set up in the coils of wire. It has three poles or 
polar projections, as they are termed, but it can have 
as many more as you care for, by cutting slots length- 
wise in a cylinder of soft iron, in which case as many 
more coils are wound on the armature and as many 
more bars are needed on the commutator, A genera- 
tor built according to the following specifications, 
when driven at a speed of from 3,000 to 3,500 revolu- 
tions per minute, will generate enough current to light 
up a six volt, six candle-power tungsten lamp. 

How to Make the Generator.— The t^ield Mag. 
net. — To make this generator you will need a drift 
stock, a three-sixty- fourths of an inch and an eighth- 
inch drill, an 8-32 die, and a stock for cutting threads, 
and, of course, the necessary materials. Begin by 
cutting out enough pieces of tin plate, which is simply 
sheet iron coated with tin, or, better, thin sheet iron, 
into sheets two and one-half inches wide and three 
inches long and have enough of them to make a pile 
live-eighths of an inch thick. 

The exact thickness of the sheet iron does not in the 
least matter, but the thinner it is the easier it wilt be 
to cut if to shape and the better the generator will 
work, for the reason that the core will magnetize and 
demagnetize more quickly and thoroughly. Cut the 
sheets out to the size and shape shown at A in Pig. ft$ t 

ias 

but make half of them two and five- eighths inches 
long and the other half three and one-eighth inches 
long. 

Now cut out enough strips of the sheet iron lor the 
core to make a pile five-eighths of an inch thick of the 
shape shown at B , and make them one-half of an inch 
wide and one and seven-eighths inches long, and you 
are ready to assemble them into the held magnet. To 
do this, you lay one of the short held pieces down on 
the left-hand side, then a long one on the right-hand 
side, and one of the core Strips at the bottom, as shown 



View of the Field Pieces 
B.“ Side View of the Core 

End View of the Field Pieces 
Dr Top View of the Core 
E/ End View of the Core 


Fig, Kj. The FitU MafO’Cl for CllC General or. 



F- Cross Sector, V,<W Ma r et 

The Fierid Magnet 

£F-G) Fig. S3. The Field! Magnet for the Generator, 


This done, place them carefully in a vise and then 
drill six one-eighth-inch holes through them, as shown 
at A, and bolt them together at the corner holes. You 
can now smooth the field magnet up with a file, using 
a half-round file for the concave parts, Give the core 


at F. Then keep on building up the pieces, so that the a coat of shellac varnish, then wind a strip of thin 
long and short ends alternate and the strips lap over muslin around it spirally, and give this a coat of shel- 
tliem until the required thickness is reached. lac. When it is dry take out the lower bolts and gently 




)7 AMATEUR ELECTRICIAN 

The Commutator and Brushes,— For the com- 
mutator, get a piece of hard fiber rod seven -sixteenths 

Fiber. 


ArTbe Cornmut 3 .tr or 


wire oui oi uic ntue ui uk near uic um. ^ q 

can now slip the ends of the strips of the core hack r e D 

, * , T r lL . n ... 1 rig. 85. The Commutator and Brushes, 

into place in the legs of the magnet. Put the Cower 

bolts in again and tighten them up, oi 51:1 mth !tl diameter and one-half inch long, and 

The Armature. — The next thing to make is the vcr ^ carefully drial a one-etgh(h inch hole through the 
armature core, and this you do by cutting out enough CCnter of it Then cut-out three pieces of brass one- 

disks of sheet iron one and nine-sixteenths indies in thirty-second of an inch thick, seven-sixteenths of an 
diameter to the shape shown at A in Fig. 84 , which inch wide, and one-half inch long, and drill a one- 

sixteenth inch hole in the ends of each one; bend these 
lengthwise to fit the curve of the fiber cylinder, and 
screw them to it at equidistant points, so that they will 
be separated, and, hence, insulated from each other, ns 
shown, at A in Fig. £j, Now force the commutator 
on the armature shaft, so that it will not slip and, 
finally, solder each terminal wire from the armature 
to the ends of the commutator segments. 

For the brushes, cut out two pieces of thin, cold 
rolled (spring) copper one- quarter inch wide and one 
and five-eighths inches long, as shown at B, Roll up 
is a cross-section view of it, to make a pile five-eighths one end of each one with a pair of round-nose pliers, so 
of an inch thick, as shown at R, Even these up, put that it will have a diameter of three-eighths of an 
them in a vise, and drill a one-eighth inch hole inch, when each one can be slipped over the rods that 

141 hold the generator together, 

through the center of them i then smooth them up with The Frame, Frame Rods, and Sleeves— The 
a file and slip a steel rod, which is the shaft, one- frame that holds the generator together consists of a 
eighth of an inch in diameter and three and one-eighth pair of support plates, rods and sleeves. For the 
inches Jong through the hole, so that the center of the plates cut out two pieces of sheet brass one-thirty- 
core will be one and three-eighths inches from one end second of an inch thick, two and seven-sixteenths 
Of the shaft. inches wide, and three and one-half indies lonx^ and 


Ar Cross Section ArEndtfew of C-tW the Armature 
of Armature the Armature 1$ Wound 

Fig. The Arifiaiure lor Ihc Generator. 
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on the ends of the rods, the brushes will be held firmly 
in position so that they will press on the commutator 
with any degree of tension that you want. Finally, 
fix the pulley on one end of the shaft. 

Get a board for the base about one -half inch thick, 
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' Jj / h- -£ A' End View of Generitsc Br Side View of Generator 
1 * ^El ^ Showing Brush 5up* Showing Brush Rod 

n Qe* A -t? s port Rods Bind Sleeves 

^ | a_ Fig. 8y, Thu Brushes and Their Supports. 

-fr*— 4 — */! — . . 

^ ^ 0 | ^ three indies wide, and four inches long, and screw the 

I — * j support plates down firmly to it Next screw' two 

. . ^ binding posts on the base, when you arc ready to coll- 
ect eight G-S3 nuts which, will nt them. 10 keep the . . .. ♦ , . L * t a1 

s 1 nect one of the ends of the magnet coil to one of the 

slde pbte> at nfilit d.st a ..tt spirt from the arms- bindi , and Eotdcr the other end to onc of the 

turc. get s brass tuba just large enough so that ,t will bnlshcs |def another wjrc tile other brush and 

slip easi y over the rods, and then cut it oft into the , ,, , - t 

. 1 * connect this with the other binding' post, all of which 

o ouuig eiigt s. . shown In the wiring diagram, Fig. 88. Your ccne- 

Eiglit pieces three-quarters of ail inch long for the 

two top and bottom rods; two pieces three-sixteenths Connmutator->{f*$i — Shajft 

of an inch long, and two pieces one and eleven- six- 
teenth- indies long for the brush rods, as shown at A 
and E in Fig, Hj, and, one sleeve for the armature 
shaft, as shown at B in Fig. S6; get, also, a couple of 
small washers that will slip over the armature shaft. 

When you have all of these parts together, you are 
ready to assemble your generator,. 

How to Assemble the Generator, — The first 
thing to do is to slip the ends of the armature shaft 
through the middle holes in the support plates, and &S- 
then push the threaded rods through the two upper rator is 
and the two lower holes of the plates and the field generate 
magnet, slipping on the sleeves as you go along, atld driven al 
then screw a nut On each end of each rod. Next push How 1 
the brush rods through the holes of the plates and the — To ms 
magnet, which are in a line with the armature shaft, current, you need only to wind the armature as you 
and slip the sleeves and brushes on their respective did for the direct current machine described above, but 
rods, but you must insulate the brushes from the rods instead of tapping the connections between the coifs 
with hard fiber, or with paper which you can wrap on and fixing them to the segments of a commutator, you 

the rods and shellac. Now, when you screw the tints connect the coils together and bring the end of the 
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beginning of the first coil and the end of the last coll 
as shown in the diagram at A in Fig, po , and 
connect these with a pair of slip-rings, 
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The slip-rings, which take the place of the commu- 
tator of a direct current generator, are formed of a 
pair of brass or copper rings secured to the ends of a 
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Brushes 


■. * Field 

To Battery Magnet 

— i . 

Fig, 91, How (he AtiCmaling Current Generator Es 
Comicsied Up 

lug machine, with a water motor or a steam engine, 
but it is not always an easy matter to get hold of one 
of these machines. What you can do, however, is to 
make a ha nth power drive and belt it to the pulley of 
the generator. 

To make a drive of tins kind, get three wooden 
grooved wheels one-half, three- quarters or one inch 
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thick, and have two of them eight inches in diameter 
and the Lliird one two inches in diameter, as shown in 
the side view at A in Pig. pj. Mount the wheels on 
wooden shafts one-half inch in diameter and six indies 
long, 1 and make a crank for one of them, as shown at 
A and B. 

1 Duwell J which you can get m a carpenter shop, make good 
chatty. 


Fig. The Generator Complete. 

cylinder of fiber about one -half inch in diameter, usu- 
ally by pins, as shown at B f nncl this has a one-eighth- 
inch hole drilled th rough its center, so that it can he put 

. ■' ^1 ' y _g Hard Fifier 

F ' bcr 

A: The Armature B -The Slip Rings 

FijC. 90. How the Armature is Wound, 

HS 

on the shaft carrying the armature. One of the brushes 
is made to press on one of the rings and the other 
brush is made to press on the other ring. 

Since alternating currents would set up a corre- 
sponding alternating magnetic field, the held magnets 
must be encrgijied by a direct current, and this you 
can do by connecting the held coil with a battery or 
other source of direct current. The way in which the 
alternator is connected up is shown In jFi^. pf. 

How to Drive the Generator. — There arc a num- 
ber of ways by which you can drive the generator, as, 
for instance, with the flywheel of a scroll saw or sew- 


Ci'o.n.k V 


* z*~ — *; 

(A) Fig. 9Z. Side View ct ihe Generator Drive. 

Next, cut out four standards, for the bearings, of 
hard wood one-half inch thick, and have the top ends 
of them one inch wide, the lower ends three Inches 
wide, and all of them five and one-half inches in length. 


Wh r *i 


'HandJl 


(B) Fig. 95T, Top VitlV of ihc Generator Drive 
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Also Cut Out four inraces for the standards and let fill Current; A storage battery will run the motor 

these slope from one-half inch at the top to otte and continuously until it is discharged, bid as it {the bat- 

one-half inches at the bottom, and have them three tcry) is costly to begin with and must be recharged, 

inches long. it is not within the means of every amateur, and even 

Now slip over the ends of each shaft a collar made when it can be bad it is more or less troublesome. 

of wood. Or hard fiber, and then put the ends of the From lia-Volt Direct Current Service Wires, 

shafts through the holes, or bearings, of the stand- — If your home is wired for electric lighting and it 

ards. This done, saw out a base-hoard of wood one supplies direct current, you can use It for running 

inch thick, eight inches wide, and two feet long, then your motor by cutting the pressure down to ten volts 

screw the standards to it at the places shown at A and or less ; this you can do by connecting a variable rc- 

B w and to hold these rigidly in position screw lilt F stance t or rheostat, in the circuit. You can make a 

braces to the outsides of each one and to the base, simple resistance, which you can vary, by getting six 

Glue the crank to one end of the shaft that carries one-pint jars and filling them three- fourths full of 

the single wheel Then belt the large wheel that is water, and then stirring into the jars one -half pint of 

driven by the crank to die small wheel and belt the sulphuric acid. 

large wheel that it is fixed to, to the pulley of the Now cut out twelve plates of sheet lead one-six- 
generator. You can start to generate current forth- tecnth inch thick, two inches wide, and six inches long, 
with by turning the crank, and when you gel it up to and solder, or otEierwise fix, a piece of No. 14 wire to 
speed you will have enough current to perform any of one end of each one. Set two of these plates, or 
the experiments with that 1 have previously described electrodes^ as they are called, into each jar and con- 
in Chapter IV. nect them together in series-parallel, as shown in the 

wiring diagram in Fig. 95. Now connect the two end 
THE ELECTRIC MOTOR plates that a re nearest your motor with one of Its 

binding posts, and connect the other post with the two 
A Wav back in the early days of electric lighting other end plates. 

^ome genius-™ 01 fool discovered that ulieu ail eke- This done, cut one of the strands of an electric light 
trie current flowed through a generator it would run COrd t | ie terminals of which are connected with a 30 
as a motor. It is thought that this far-reaching dis- ^dle-power lamp, and connect one end of the strand 
covery may have been made unwittingly by some one to the end p]ates nearest t | ie motor> ant | t j lc Dt h er 

Vl'Eio accidentally connected two generators together. strand t0 one terminal of tlie motor. When you 
Be this as it may, all you need to do to change your turn on the lamp-B-witch, a part of the current will flow 
generator into a motor is to take away the driving through the leaier resistance , as it is called, and part 
power and turn an electric current into it. $55 


Motor 


How to Run (he Motor from a tie Voli 
Direct Currcnl Lighting; Circuit. 
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of it til rough your motor. Your motor will take what- 
ever amount of current it needs to fun it, arid the 
water resistance wj!E absorb the rest of it by convert- 
ing the energy of it into heat. 

3, From uoWolt Alternating Current Service 
Wires . — An alternating current will drive your motor 
without changing any of the connections that you use 
for direct current. Hence, where the service wires 
carry 105 to 115 volts alternating current, you can 
use it, but, as, with the 3 10- volt direct current, you 
must reduce it to an amount small enough so that it 
will not bum out your motor. 

The best way to do this, is to use what is caEled a 
toy transformer ; this is a little piece of apparatus that 

steps-down the voltage which is the electrical pres- 
sure, of the 105 to 115-volt Current. This it. does by 
electro- magnetic induction, and it consists of two coiEs 
of wire wound on a soft iron core, as shown at A in 
Fig. $ 4 . The coil that is connected with the lamp cord 



A. Wiring Diagram of & 
Toy Transformer 



6,-The Toy Trans- 
former Complete 


Fig. £4. How to Rum die Motor from no Voil 
Alternating Lighting Circuit. 

of the service wires as called the primary coil t while 
the one connected with the motor is called the jcc- 
onefary coil. 

To step-down a 100- volt current to 10 volts,, you 
must have ten times as many turns o£ wire on the 
primary coil as there are turns on the secondary coil, 
that is, the ratio of the turns must be as ten is to one. 
Now, a small transformer of this hind that you buy 
in the electrical shops has wires tapped off a l different 
turns of the secondary coil, and each of these leads to 

a. button, or point, on the switch, as shown at B. 

157 

This arrangement makes it possible to vary the pres- 
sure by steps of three volts; thus when you move the 


lever so that it makes contact with tlae first button, or 
point* you will get a current of three volts, when you 
move it to- the second you will get six volts, the third 
will give you nine volts, and the last twelve volts, 
which is as high a pressure as it is safe to use on 
small motors. % varying the voltage in this way, the 
speed with which the armature rotates and the power 
that the motor develops is, naturally, varied accord- 
ingly. 

How the Motor Works. — The Active Poles of the 
Armature. — The core of the armature has, in this par- 
ticular motor, three poles and each one is wound with 
a separate coil of wire. If you will connect any two 
of the terminal wires with a dry cell, and test the 
magnetic strength of each pole by holding a nail on 
it, you will find that two of them are magnetic, while 
the third ls not. One of the active poEcs is the north 
pole, the next one is the south pole f while the third is 
the neutral pole \ 

To Test the Polarity of ike Armature Poles - — If 
you want to find out which is the north pole and which 
is the south poEc, you need only to connect up the 
armature to a dry cell, as described above, and bring 
the needle of a compass dose to each one of the poles 
in succession, when It will point them out, tEie pole 
that does not act on it being, of course, the neutral 
pol B. 

Since this is the case when the armature is made to 

rotate in the motor and the brushes make contact with 

the segments of the commutator one after the other, 

158 , , 

the current flowing through the coils is reversed every 
time the armature makes half a revolution; conse- 
quently* the poles of the armature change from north 
to south, and then to neutral success ively, when die 
cycle is repeated. In the meantime, die poles of the 
Held magnet remain fixed, that is, one is a north pole 
and the other is a south pole all the time. 

When the Motor is Running. — When a current 
from a battery, or some other outside source, is made 
to flow through the motor, il energises the field magnet 
first; then it passes through the connecting wire to the 
first brush, when the commutator takes it off and it is 
conducted to the coils of the armature. On leaving 
these it flows again to the commutator, where it is 
taken off by the other brush, from which it goes hack 
to the battery or other source of power. 

Now let us find out what happens when the current 
flows through the armature. As it does so, the circuit 
is completed through two of the segments of the com- 
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.iiutator, since t \yq of the armature coils are connected 
with it at the same time. As it passes into one coil 
by the outside end of the wire and into the next coil 
by the inside end of the wire, the cores are magnetized 
oppositely, so that one of the polar project ions, as the 
free ends of the poles are called, is north and the other 
one ts south. 

It must he clear now that since the two poles of the 
armature are of opposite signs, that is, north and south 
respectively, (hey are attracted to the poles. of the field 
magnet, which are also of opposite signs, and pull them 
to them, thus turning the armature around- At the 
instant when the magnetized poles of the anti attire 

159 

are exactly in a line with the poles of the field magnet* 
the current is reversed by the commutator, and this 
reverses the poles of the armature when the poles of 
the field magnet, which arc always fixed, repel them, 
and this pushes die armature around, when the third 
coil is magnetized and tliE second one is de- magnetised, 

Turn the armature around slowly, and you will see 
that the brush moves across the slot that separates the 
segments of the commutator at the precise moment 
when the poles of the armature are just opposite those 
of the field magnet. 

How Your Motor Develops Power. — The pull 
and the push of the field magnets on the poles of the 
armature, or the attraction and repulsion of them, as 
it is called, causes the armature to rotate as you have 
seen above. This being true, it is evident thaL the 
power developed by a motor depends on the strength 
of the magnets. As the armature poles and fields are 
electro-magnets, the strength of them increases with 
the amount of current that energizes them. 

But to develop more power, you need a larger motor 
for the reason that a point is soon reached when the 
armature and field magnets cannot he further ener- 
gized by increasing the input of current. This is due to 
the fact that the iron cores can he magnetized only to a 
certain extent, and this is called the saturation point. 
In other words, iron when magnetized ads quite like 
a sponge dipped in water, and that is, it will absorb 
just so much and when it is saturated it will not take 
up any more. 

To Make the Motor Reverse Its Direction. — You 
can make either pole of your field magnet the north 

ItiO 

pole and the other pole the south pole, by which I 
tnean that you can reverse Lhc polarity of them by the 
simple expedient of changing about the connection of 


the ends of the field coil with the ends of the wires of 
the battery. To find out which pole is which, you 
can test Lliein with your compass. 

Tq reverse the direction of rotation of the arma- 
ture, that is, to make it run tile other way, you do 
not need to rewind either the field magnet or the 
armature. All you have to do is to reverse the direc- 
tion of the current flowing into either the field magnet 
or in the armature, but not in both at the same time. 
A simple, quick and efficient way to do this is with 
a reversing switch. 

How to Make a Reversing Switch* — To make a 
reversing switch, get a piece of wood one-half inch 
thick and three inches on each side for the base, and 
a sheet of hard fiber ' one-sixteenth inch thick and 
two and one-half indies on tile sides for the support 
for the parts of the commutator,’ Then make a lever 
out of a strip of hard fiber one-quarter inch wide at 
oate end, one-half inch wide at the other end, and 
three and one-quarter inches tong, and all of which is 
shown at A and B in Pig. p5- 

“Yen ran use cigar kflx wood, but fiber Is better, as i( wall not 
break 

^This means lhc ccmmuumr of the reversing' switch, and 
not the eomirmlalor of ihe motor. 

Now drill nine one-eighth inch holes through the 
hard fiber support plate at the points, which are also 
shown at A and B. Next cut out four plates of sheet 
brass, or copper, one-quarter inch wide and three- 
quarters of an inch long, and drill a small hole in the 



end of cadi one and rivet them to the hard fiber plate. 
This done, screw four small binding posts to tlvc other 
side of die fiber plate, which is the top of it; twist a 
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Fig. 95. The Parc? of a Revcr&itig Switch. 
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wire a round each binding post screw, and screw the 
nut up tight and then solder the free end of each wire 
to one end of its respective plate. 

To make the movable contacts, drill a one-eighth 
inch hole through the lever, so that the center will come 
to within one-half inch of the large end. Then cut 
out two plates of brasSj or copper, three-sixteenths of 
an inch wide and seven-eighths of an inch long, and 
bend up the corners of then slightly; drill two small 
holes near the middle of each one and rivet them to 
the large end of the lever on opposite sides of the hole 
and so that each one will be three-sixteenths of an 
inch from the center of it, 

Finally, pivot the lever to the fiber plate by means 
of an S-3£ machine screw that is three-eighths of an 
inch long; then pass this screw through them, and 
screw a hexagonal nut on the end of it This com- 
pletes the coummiator, as this part of a reversing 
switch is called. To mount it on the base, cut out two 
blocks of wood three-quarters of an inch thick, onc- 
half inch high, and about one inch long; smear a little 
glue on one side of them and set them on the opposite 
sides of the base, as shown in Pig. p6, when your re- 
versing switch Is finished and ready to he connected 
in circuit with' the source of power and your motor. 

How to Connect in the Reversing Switch. — To 
use the reversing switch, begin by connecting the post 
of it marked / in Pig. p; to the brush marked A of the 
motor, and connect the post 3 with the E brush ; next 

, , ies t 

connect post s of the switch with the Am pole of the 
battery, then connect post 4 of the switch with the C 



Fiber Top 


Fifr 96. The Reversing Switch Compete, 
post of the field magnet, and, finally, connect the D 


ABruih 


fkvtri( 




ftii Q.Poat 


Fig. 97. How ihc Rh? versing Switch is Connected in Circuit. 

post of the latter with the carbon pole of the battery. 

How the Reversing Switch Works.— If now you 
will take a look at the wiring diagram A in Pig. $8 t 

1G4 

which shows the commutator of the reversing switch 
in the first, or ahead, position, you will see that the A 
plate on the lever makes contact with the fixed plates 
j and 3 and / and 4, 


Ar With the Lever 
5 et for Ahead 


B.- With the Lever 
Set Tor Reverse 


Fig. qS. Wiring Diagrams; Showing the Action of ]he 

Reversing Switch. 

It will be clear now that the current starting from 
the carbon pole of the battery will flow through the 
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coil of the field magnet in the direction shown by Hie easy way to secure it in any position is to clamp the 

arrows and then on to the fixed plate 4* Prom pi ate 4 3 rj *me in the jaws of a small vise. 

it fiows through the B plate on the lever to the fixed ^.^i^ffTTTrr^ 

plate /, when it goes to the A brush of the motor; from jv 

this brush it passes through the armature and out of j K 

the B brush in the direction indicated bv the arrows; JlllllllP ■' \ 

it then flows to plate ? and through the plate A on ^ [\ 

the lever to the fixed plate j, which is connected with J 

the line pole of the battery. 

Now, when you throw the lever over to the reverse 
position., the A plate of the lever makes contact with _ 

the fixed plates 2 and 4, while the B plate makes con- ^ Tflc DlssoIvLn £ Colors 

1(55 The Dissolving Colors, — White light, that is, or- 

tact with the fixed plates 1 and j* By looking at Lie f |{ nar y light as it comes from the sun or an electric 
wiring diagj'am B, you will see that Use current as it ]jght, is formed of three primary colors, and these 
flows from the carbon pok of the battery to the P afe green and blue-violet, Tq demonstrate this, 
post of the held magnet and then on to the fixed p-iatc CU £ a out of pasteboard three inches in diameter 

4 goes in the same direction as before, as the airows an ,j ft into three equal parts, as shown in Fig. 

show PP- 17ft 

From the fixed plate 2, however, the current flows 1 ' u 

to the B brush and then on through the armature, out Is ° ,v S ct thv£c colori of tiss “ l«P« r - namd ). ^ 

through the brush A and on to the fixed plate / in the £ nxn ^e-v.olet, and cut them out to lit the 

direction shown by the arrows, which, as you will ob- s ! ,rices ' a " d P aste * llcln 051 ,lle tUsk - Tl,ls dol,e - P” 1 * 1 ' 
serve, is exactly opposite to the direction' it took when a hole 111 tlle “ nler of the d,sk and sl 'P '« 011 tlle sllaEl 
the lever was in the ahead position. From the fixed of J™ 1 ’ nlotor 1 “ rn 011 tl,c mrrc,u - and wllm tlle 
plate , the current flows through the H [date on the d,sk ls rotatm S f;15t ««™S h llle *>«*' color5 will merge 
lever to the fixed plate ?, when it returns to the bat- 1I " £> ° tller an(l ™ kc £ “ rfa « ^ ='5 if it 

tery through the ainc pole. were nclrl > r wh,ta 

What the « Load on a Motor ” Means.— The The Co!ots o£ the Spectrum.— When a beam of 

load on a motor means tire work it is doing. As an sun,I S ht IS mlde ll) P 3M through a prism it is split up 
analogue, when a horse is pulling an empty wagon, it a^T~ - 1™T -s St 

has little or no load — but when it is pulling a wagon /''ArV ^ f/oy\ 

with something in it. it has a load. Just so with a //xL^V 

motors for when it is not running a machine it has no / G \ 

load on it, but when st is belted to a machine and it is: I si 

made to drive it 4 it does work arid then it has a load 

on it. The amount of the load on the motor depends Vj/ / ( \ V 

on the power it lias to develop to do the work required XV^ /y\o\VX 

R. - Red G.-Gr^ei> 

X GrOranqe 6 -Blue 

Yr Yellow I,- indigo 

SOME EXPERIMENTS WITH YOUR MOTOR ^ Violet 

Fi&. ioo, The Caters ot dm Spectrum. 

There arc a large number of scientific experiments 

that require a high speed, and l have selected about ’ :lt0 SCVCtl t:r ^ r ^ Sh nm3 t3l f se :irc orange, yellow, 
two dozen of the most striking ones that you can per- £ ri?l " r1 < hh^V indigo and violet, If, now, you will di- 
form with your motor. In most of these experiments v ‘* 3e tEie ear Aboard disk into twenty-one spaces, as 
the motor sets upright, that is, in its normal position, s3,mvn itT P '$- t3lCl1 P astt «* h5t * of colore < 1 FP er 
when the shaft is horizontal, while m others it must ' m thc ordcr S'™ ab °ve, ™d ^ [ 'P ft ™ «« shrift of 
be turned on its side so that the shaft is vertical,. An >' 0lir moior > 3t wN] Eo hc Perfectly white when 
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it gets up to fill] Speed, If tiic disk takes on a gray or 
a muddy color when it is rotating, it is because the 

171 

colors of t]ie tissue paper arc not exactly of the right 
shade. 

How Red and Green Make Yellow.— When red 
and greet! light are mixed together, they make yellow 
light To make this pretty experiment, cover half of 
tlie pasteboard disk with red paper and the other half 
of it with green paper. Slip the disk on the shaft of 
your motor, turn on the current and the two colors 
Will merge into yellow. If you will get a hook on 
physics, you will hud out all about primary Eiud com- 
plementary colors and light and shade, and from this 
knowledge you will he able to devise many other in- 



A Buzz Saw Experiment, — Of course you have 
made buzz saws of cardboard disks, and driven them 
at high speed with a twisted cord. Well, Eiere is a 
better one, because it leaves your liands free to do 
Other things. Cut a saw-tooth edge on a cardboard 
disk that is three inches in diameter* as shown in Fig. 
IQT, then mount the disk on the shaft of your motor 
and start it running. 

blow hold the edge of a thin card against the rapidly 
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moving toothed wheel, when it will give out a musical 
note, By cutting out a number of disks and cutting 
different numbers of teeth on. their rims, you can ob- 
tain various musical notes. Then, if you will space 
the teeth unevenly, when you hold a card against them. 



peculiar harsh noises will be sot up. 

The Song of the Siren. — Punch a ring of evenly 
spaced holes around the edge of a cardboard disk 
three inches in diameter, as shown in Pip, iqs ± and 
mount it on the shaft of your motor. Now get a 
piece of rubber tubing one-quarter inch in diameter 
and about a foot long, and place one end in your 
mouth and hold the oilier end close, to the ring of 
holes. Start up your motor and blow through the 
tube, when the disk will give out a musical note. You 
can vary the experiment by punching a ring of un- 
evenly spaced holes around the edge of the disk, ro- 
tate it, and blow through the tube as before, when a 
curious noise will be emitted. 

The Whirlin g Chain . — Th i s is an experiment 
that shows in a striking manner the effects of centrif- 
ugal force on a rapidly rotating chain. Get a small 
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chain qf any kind or material — a watch-chain is good 
— of such a length that when die ends are fastened 
together and it is spread out in the form of a ring 
it shall have a diameter of about three inches* 

Now tie one end of a thread to the chain at Emy 
point, and tie the other end of the string to the shaft 


[Motor 
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Fig;. 103. ■ Curious. Eff«Ci of Centrifugal Forcf T 


of your motor, so that the chain hangs down as shown 
at A in Fig. ioj, Now start up your motor, when the 
centrifugal force will make the chain spread ou! in a 
ring and whirl in a horizontal plane. This ex peri- 
ment proves that the tendency of a body is to rotate 
about its shortest diameter. 

The Rising; Egg. — Columbus showed the world 
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how to make an egg Stand on its enci, but here i$ a druggist and get two of the smallest pill bottles he 
trick with one that the great discoverer did not know ]lJ3S and tie a stro!lg thread around the neck of each 
anything about. Take a fresh egg (and be sure It is bottle, and tie the other ends to the shaft of your 
fresh) and make a hole about one-eighth inch In motor. Fix the motor in a vise with the shaft En a 
diameter through the shell at both ends, vertical position as at B, and turn on the current. As 

This done, carefully blow out the contents and then the speed increases the little bottles will fly farther and 
fasten a thread to the small end of the shell with a ever farther apart, when the water, which is heavier 
drop of sealing wax, and tie the other end of the than the butter- fat, will be thrown to (lie bottoms of 
thread to Site shaft of your motor. Now hold, or, the bottles. This is the principle on which the regular 
better, fix your motor in a vise so that the shaft is centrifugal separators are made, 
vertical, and slowly start up the motor, when the How a Steam Engine Governor Works. — The 
centrifugal force will make the egg whirl about its action of centrifugal force Is used in many ways In 
shortest diameter and so bring it to a horizontal post- various kinds of machines, and it is tire opposing force 
tion, as shown at B. that controls the operation of a steam-engine governor. 

The Spinning Disk, — Tie a thin wire to the edge 
of a metal disk that is about three inches in diameter, 1 c 
and tie the other end of it to the shaft. Now hold, or ,a 
fix your motor in a vise so that the shaft is vertical, m ' 
and turn on the current slowly. When it gets up to thl 
speed the centrifugal force will make the free edge of a 
the disk rise until tt Is level with the edge that Is tied se ' 
to the wire, when the whole disk will be spinning in a 
horizontal plane, as shown at C. 

The Unspillable Pail of Water- This is an old 
experiment in a new form. Fix a piece of No, 2i 
copper wire around the top of a thimble to form a 
bail on it, as shown at A in Pig. 104. Now suspend £ 
the little bucket thus made by a thread from the end 
of the shaft of your motor, and fix the latter in a vise 
so that the shaft will be vertical and steady. Fill the 
thimble full qf water and turn on the current, when 
the centrifugal force, as the motor gathers speed, will 

ITS 

Fi 

til row the bucket up and out of Uie vertical plane until 
It will revolve In a horizontal plane and the water will 
not run out. mi 
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THE SURVIVOR Vol . 3 


1213 


amateur electrician 


at A in Fig. 10S. Next paste a piece of black tissue 
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Fig. Io& The Chameleon Colnrs. 


paper on the other disk and cut a section out of it, 
as at E; this done, make a hole in the center of the A t 
or colon disk so that it will fit tight on the motor 
shaft, and make a hole in the center of the B t or 
sector, disk so that it will slip around easily on the 
shaft. 

Now put them on the shaft, then start up your 
motor, and look at the color disk through the sector 
disk, and as you do so change the speed of the latter 
by touching its rim with your finger, when it will 
change its position with reference to the color disk; 
this will have the effect of making the colors run to- 
gether and form various colored circles whose values 
constantly change. This phenomenon is due to the 
persistency of vision. 

The Prohibition Jag-o- Scope.— This device 
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should be in the hands of every prohibitionist with a 
thirst for knowledge, whether real or acquired. To 
make it, cut out two pasteboard disks three inches in 
diameter, and divide one of them into two sets of 
radial bars, one inside the other, as shown at A in 



A .-The Inside Disk B-The Outside Disk 


Fig'. lot], The Pratuhiu&n J-ag-o-Scope. 

Fig , log. You can put in the radial bars with India 
ink, or any other good black ink. 

Next cut four radial slots in the other disk, as shown 
at B, then punch a hole in each disk and mount the 
radial har disk A on the motor shaft, so that it will 


slip around and make the hole in the slotted disk B 
just large enough so that it will fit tight on the shaft. 
Start up your motor and then change the speed of 
your radial har disk by pressing your finger against 
the edge of it, and at the same time look through the 
slotted disk. By changing the speed of the radial disk, 
one set of the bars will seem to be standing £till, while 
the other set will apparently rotate. Again, when the 
speed is changed the two sets of bars will seem to turn 
in opposite directions, and sometimes the bars will take 
on tiie form of curves, 

The Phantom Vases,-— This is a wonderful ex- 
4 182 

penmen* that illustrates the persistency of vision. 
Screw the coupling of your motor on the shaft and 
screw the motor in the vise, so that the shaft is vertical 
and poi siting up. Now take half a dozen pieces of 
iron wire one -sixteenth inch in diameter and three 
indies long, and bend them into various shapes, as 
shown at A and B in Fig. j;o. 



Screw one of the bent wires in the coupling, as at C, 
and start tip your motor slowly when, due to the per- 
sistency of vision, it will take on the shape of a vase, 
but it will be as thin as the stuff of which dreams are 
made. With a EiLtle experimenting you can make all 
manner of phantom-like objects, and the effects are 
often very weird. 

Experiments with an Electric Fan . — A Simple 
Fan . — Make a two-bladed fan out of a piece of tin, 

sheet brass, or copper, as shown at A in Fig. iii 3 and 
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screw it on the 'shaft of your motor. Turn on the 
current and you will have a breeze as fresh as though 
it came from the North Pole. 

The Floating Ribbons. — Mount a wire in a wood 
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F-oldi J^peronThisLtoe 


Cutout 

Dotted 


Cutout For Airplane 


Motor 


Standard 


Support / ysZs 

Block I , 

Ling, Ribbons V 

(A-B) Fig. ill. Experiments With an Electric Fan s 

block and fasten three or four tissue paper ribbons 

about five inches long to it, as shown at B. Place it in Dr The Flying Airplane 

front of the fan and start the motor running, when the (C-D> Fig. m, Exjwrimcnis With an Eferttfc Fan. 

breeze set up will blow the ribbons out and keep them 1S5 

floating in the air. up., which will not only provide amusement,, but which 

Old Glory Unfurled. — Get a little soft, silk flag will add to your store of information as welL 
about one and one-half inches long, and glue one end An Electric Stir-a^Bout — This is a very useful 
of it to a match; then stick the free end of the match device for stirring up a drink or beating up an egg. 
in a hole Ell a block of wood, or support it otherwise, To make it, couple the extension shaft on to the shaft, 
and set it hi front of the fan, as shown at C . Now of your motor, as shown at E, and screw the fan on 
start your motor, when the breeze set up will make tile h 

flag wave gloriously— and lung may It wave! jjMot or Shaft 

An Airplane in Full Flight.— This experiment E. EnvcryP^per 

makes an interesting display for a store window. Be- |_f-Couplin^ V V 

gin by making an airplane, and this you do hy folding <— Extension - 

over a sheet of thin paper and cutting it out, as shown Motor ] I /festelioaA 


ArThe Fan Blades 




— n ffX I Fr An Ekctric Grmdinq 

5baft7\ Wheel ^ 

I ^ ec ^ nc 3tir-a-bout 

l (E’FJ Fig. in. l‘xferimenti With an Electric Motor. 

F [ hc end of it. If the fan is to go inside a tumbler, you 

| will have to make a smaller one, say about two inches 

In diameter. To use the stirrer, hold the motor firmly 
in your hands, at the same time being careful not to 
Cr Old Glory Unfurled touch any of the moving parts and also keep the blades 

at D; paste the folded part at the seam together and of the fatl from touching the sides of the glass. 

spread out the wings and the tail. An Electric Grinding Wheel. — This is also a use- 

a*: . .-.r ^ „.’ii . . . - . . , fu! device, for with it you can grind the blade of your 

Stick one end of a silk thread about st* inches long I * 3 

to the airplane, and fix the other end to the table with knife, a pair of scissors, or any small article, To make 

a bit of wax under the fan and in a line with the center the wheel, cut out enough disks of pasteboard about 

of it, when, the airplane will soar away — without get- one and one-half inches in diameter to form a pile 

ting anywhere, Besides the foregoing experiments three-eighths of an inch thick, and glue them together, 

with the fan, there are many others that you can work as shown at F, Make a hole in the center of it, the 
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wheel thus farmed so that it will fit on the motor shaft and set It on a wood base. Cut a little jumping- jack 

tight Now get a strip of fine emery paper three- out of cardboard and pivot the arms and legs to the 

eighths 0 f an i, tc h wide and six and one-half inches body; connect these members up with thread, so that 

long, and glue it securely to the rim of the wheel. c—p 

Put the wheel on the shaft of your motor and start it /Tm sT II 

tip, when you will have a small but very good little p i : j V 

grinding wheel. jgej | II ) | 

ELECTRICAL TOYS AND TRICKS \ 


Besides the numerous experiments already described 
all through this book, there are some others that you 
can make which are in the nature of toys, and again 
others that can well come under the head of magical 
tricks 

Some Electric al Toys 

The Jumping Ants,— You will remember that In 
Chapter V 1 told you how to make a jumping spring. 


Fig. 113. Ain't We Got Fun. 

when you pull the end of it that hangs down they will 
give a spasmodic jerk. Now hang the jumping- jack 
on the bent end of a brass wire support, and fasten the 
lower end of the thread to the end of the plunger core 
of the solenoid. Connect the ends of the solenoid, 
the posts of the jumping spring and the poles of a 

1G1 

battery of two or three dry cells in senes, as shown m 
Fig r 1 1 when the jack will jump automatically, 

Mr. Jazz of Razmataz. — 1 To make this amusing 
toy, cut a little head and body out of a bit of cork; 
then extract three stiff bristles from a hog’s back (or 
perhaps it would be easier to get them from a hair 
brush), and stick them into the lower part of his anat- 
omy at exactly equidistant points, as shown in Fig. 
114, Now by a telephone receiver Elat on the table 


Dry Cells 


Fig. 1 14 The Jumping Ants. 

Tf now you will wind up a small electro-magnet, you 
can make a number of amusing toys. After you have 
made the jumping Spring, bend Over a short piece of Electric 
stiff wire and set it into a block of wood for a base, Bell or 

, Buzzer 

as shown in Fig* J/a. Hang the electro-magnet on it 
and place a little heap of iron filings under it. 

Now connect the magnet, the jumping spring, and Fig- r j 4- Mr, Jazz of R&zmatzz. 

the battery together, and every time tine free end of the and connect it, an electric bell, or buzzer, and a dry 

spring makes contact with the mercury, the current cell In series. Finally, set Mr. Jazz on the diaphragm 

will energize the magnet, and this, in turn, will attract of the telephone and the buzzer will make Sum jazz for 

the iron filings to it Then when the spring contracts aj] fre Is worth. 

and breaks the circuit, the magnet will be dc-cnergized Mount Vesuvius in Eruption. — In Chapter X you 

and the filings will drop. This action makes the fil- were told how to make an electric grinding wheel 
ings look very much like a swarm of ants jumping up Now take this wheel and cover the rim of it with 
and down. coarse emery paper and mount it on the motor shaft. 

Ain’t We Got Fun? — For this toy make a Next draw a picture of Mount Vesuvius on a sheet of 
solenoid, that is, a sucking magnet, (See Chapter V), heavy cardboard, cut it out, and stand it up hi front 


Dr y Cells , 
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of your motor, as shown m Fig. Press a nail 

against die rotating emery wheel, when it will send 

192 


amateur electric i aw 


tiE. ii|. Mount Vesuvius, in Eruption. r 

out myriads of sparks. If you will make this ex- ,l6j Hw to Make Vc 01d Du,ctl ^ El3 - 

periment In a dark room, it will look as if Mount 

Vesuvius were in eruption again. and cut a groove in it To make the pulley, 

How to Make- Ye Old Dutch Mill,—' This is an C1j t out enough disks of thick pasteboard to get the 
easy toy to make and an interesting one to look at, required thickness* glue them together* and pul a flat- 
The pictures shown at A and B in Fig. Jl6 are clear iron* or other weight, on them. Cut a one-quarter 

enough so that you can build ye old Dutch mill from inch hole in the center of it* slip it on the shaft, and 

them without the slightest trouble, Get a hoard one- it there, 

half inch thick, three and one-half inches wide, and Draw a circle six inches in diameter on a piece of 
five and one-half Indies long-, for the base. Take two cardboard* mark out. four vanes on it, as shown at A t 
pieces of wood, round or square, about one-half inch it out and glue it to the end of the shaft. Screw 
thick, and six inches long, for the uprights, and nail down your motor to the other end of the board* and 
and brace them to the base one and onE-half inches pulleys together with a soft string. Finally* 

apart draw a picture of ye old Dutch mill on a sheet of 

This done, screw two screw-eyes into the tops of the heavy cardboard, as shown at £7* and glue it to the 
uprights and slip a piece of dowel four inches long front edge of the base, when your windmill is ready to 

through them for the shaft. Mate a pasteboard Tlin ar| d grind its grist of fun. 


Screw E yes 


Fie. 11 J*, A Motor Driven Trip Haffmfr. 

How to Make a Motor^Drivcn Trip-Hammer — 
The chief merit of this hammer is that it makes a 
noise, fjet a board one inch thick, four inches wide* 
and eight and one-half inches long, for the base, and 
then cut out two support blocks one-half inch thick, 


Motor 


Front View of Ye B.- Side View 
Old Dutch Mill of Ye Same 
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Wheel 


one and one-half inches high at one end, two and one- 
half Indus high at the other end* and four and one- 
hat f inches long: drill two one-sixteenth inch holes in 
them near the bottom, as shown at A in Fig. ng. 

The next thing to do is to nail these supports to the 
base at one end and glue a hardwood block, which is 
called the anvil, one-ha if inch thick, one inch wide, and 
two inches long, to the other end, as shown at B. 

Now make a shaft with a trip on it, and for this use j { j^ 

a piece of wood one inch square and two and one- through the other hole in the support, slip the hamm er 
quarter inches long, and glue and screw a piece of j ever on to the dowel, and glue it to the middle of die 

Finally, run the dowel through tine other hole 
in the support, when your trip-hammer will look like 
G, Belt the motor to your trip-hammer, turn on the 
Current, and you will have a regular Robin Hood 
anvii chorus. 




^■j Sidetfiew 

E.-The Him filer 


wood one-eighth inch thick, one inch wide, and two | a t£er, 
inches long, to one side of the square trip shaft, so 
that it projects over it, as shown at C. 

This done, make a grooved pasteboard pulley as 
described in the foregoing toy, but have it three- 
eighths of art inch thick and three inches in diameter, 
and glue and screw this to one end of the shaft, as Some Electrical Tricks 

shown at D, Set the shaft between the upper holes in The Electrified Papers. — While this is not 
the support, push a wire nail through each hole and strictly a trick, 1 once knew a magician who used it as 
drive them into the ends of the shaft, 

The next and last part to make is the hammer, and \ 7T®&w 

for this get a block of hardwood one inch thick and d_ SPfvi 

one and one- half inches long, and make a tapering T 

hole through it near the top, as shown at B, Cut out 

a wood lever one-half inch thick, one- half inch wide jy "™ c t Is) 

at the point where the pin goes through it, and taper // 

it at both ends, as shown at B , Drill a one-quarter Gj jJgA 

Inch hole through the lever three-quarters of an inch \ 

from one end, and glue the other end into the hammer 

block. jMr 

Now push a dowel four and one-half inches long, ill 

let? w jfj / 

Fip. 1 1 8, The lEl-cctrifi-dcl Tapers, 

an experiment leading up lo the power of mind over 
matter, and it i* also one that makes an audience laugh 
for the same reason that a girl laughs when she lias 
her picture taken. 

Tear up a sheet of newspaper into strips, as de- 
scribed under the sub-caption of " Tlic Electrified 

Papers " in Chapter T. Now go among the audience, 

19S 

or a room full of peopEe, and, as you electrify each Strip 
by rubbing it with your huger nails, as shown at A in 
Fig, i (See Chapter 7), place it on the face of one of 
the spectators, as shown in Fig, iiS t when it will be 
attracted to it by electrostatic induction and held there 
by electric attraction. 

The Light and Heavy Box, — About fifty years 


■ -vwele far 
Tr if $ ru ; t ^ 

t 

ftr 5'Jppart Stock 


ft- Side Vifwcf Hammer 
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ago there lived a, famous French magician named wire, and make this one just large enough to go around 
Robert- Boudin, and he was sent to Africa to tame the the inside of a cigar box, Bore a one-ha] f inch hole 
fierce Algerians with his tricks. The one they could in the top of the box and fix a telephone receiver to it, 
not understand was his; light and heavy box, This so that the opening of it is exactly over the hole in the 
was a box with a pair of handles in the ends and light box. 

Last of all, connect the coil in the box to the tele- 
phone receiver, and nail or screw the fid of the box 

SflfSl . , £00 

down tight. Give the box to a Spectator to hold lo his 

r — 'f c ' irr ^ T1C * have your pal talk kilo the transmitter in 

2 J the other room, when the listener will hear voices from 

o y. |, p the other world — that is, he will if he believes so r 

. hertefcvybo* The wilQlc ^ hc]Iie j 5 a i 10wn ^ pj„ 120. 


To 

Key and Cattery 


enough so that a boy could easily lift it But when jAAiJi / 'v 

the great magician commanded it to get heavy, the j J M 

strongest Algerian tribesman could not budge it. | ' r 'f ' ' f j flulJ~pjQ 

You can make one on a small scale and mystify your T f 

friends. Begin by boring two holes in the top of a — f - — |- ) |_ -f ll f |J L^ 

cigar box and fix an electro-magnet on it so that the k I j j / ( /V > y IT ft l ’ 

ends of the poles are flush with the top of the box, and Li g j i / J/ I ^ J 11 ” 

then paste a piece of paper over tlie surface to keep 

them from showing, as in Pig, ng, Now run two | ]/ 

190 , 

wires out of the box and to your key and battery, 1,,£, Im rhc Sp5r31 u hispei-mg Box. 

which must he concealed. Instead of using a box to listen-in to, you can put 

Nail the box to the floor or to the top of an old the coil and receiver ill a teakettle, when voices will be 
table, and nail down the Eid. This done, take another Eieard coming from the spout, and instead of havinr 
cigar box and fix a piece of thin sheet iron on the hot- a coil of wire in the table you can have a big one under 
tom of it, and cover this over with paper. Set this the floor of the room. All of these marvellous effects 
box on tile top of the other One and let a spectator are, oF course, due to mutual induction between the 
pick it up, which he tan easily do as long ag the current two coils. 

is off ; then have your assistant, who is concealed, close The Spirit Rapping Table. — This is the last word 
the key and the spectator will find that the box i$ now in spirit table-rapping, and the effect is startling, to 
quite heavy, as shown at B, say the least. You carry a small table formed of a 

The Spirit Whispering Box.— “ I can call spirits single leg, with tEirec extension Feet, through the 
from the vasty deep" " Why, so can I, or so can any audience. Yon now ask questions of the dear de- 
man, but will they come when you do call for them?" parted, or have the spectators do so, when the table 
Shakespeare makes two of his famous characters say, 20] 

Well, here is a box that is a medium through which wc ^ ra P f: ' u ^ the answers — three for *' yes/* or.e for 
the spirits will come when you do call for them, ,L n o/' uud /ten for M I don't understand, 1 ' or " I will 

Make a coil about one foot in diameter of No, IS have to look it up in tile encyclopedia/' which is in 
donble-cot ton- cove red maenet wire, and have twenty accordance with lliu most approved spiritualistic code: 
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Br The Table Ready 
to Use 

Fi£. l?L Thi Spirit Rapping Table, 

202 

Chapter XIX* but without the sounder, and mount it 
in a hollow table top, as shown at A in Pig. j*s. This 
you can easily make by sawing out txvo disks of one- 
half inch thick wood for the lop, and twelve or four- 
teen inches in diameter. Fix a flange to one of them 
so that it can be screwed to the top of the metal leg; 
on tins disk mount the receiving set and connect one 
plug of the coherer with the metal leg for the ground. 

Now fasten a sheet of zinc to one side of the other 
disk and connect the other plug of the coherer to it. 
Next, mount this disk on top of the receiving set and 
keep the zinc plate at least cm c-quarter inch away from 
the instruments; this you can do by separating the two 
disks with half a dozen wood blocks one-half inch 
square and about two inches high; this will make the 
total thickness of the table three inches. Cut a strip 
of heavy cardboard three inches wide and three and 
one- quarter feet long, anti tack it around the disks to 
cover the space between them. Finally, paint the table 
top a dead black, and your table is ready to couple this 
world with the next. It is shown ready to use at B. 

Set tip the spark coil transmitter, which is also de- 
scribed in Chapter XTX, close to where you want to 
use the table, but it must not only be concealed from 
sight, but the noise of the spark must not be- heard. 
Run the aerial wire from one side of the spark gap up 
the wall and connect the free end of it with a zinc, or 
copper, plate* twelve inches on the sides, and this 
should he suspended by a porcelain insulator. Then 
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run a wire from the other side of tlie spark gap to a 
like zinc, or copper, plate, and let it rest on the floor. 

Now when you hold the table in your hand and your 
chum presses the key down as he would to make a dot 
if he were telegraphing, tile receiver will respond and 
the hammer of the electric bell will give forth a very 
uncanny rap as it taps tlie glass tube, and, of course, 
it will answer any question that you or the spectators 
may put to it. The fact that you can let any spectator 
hold the table and stilt get the physical manifestations 
of spirit power on the plane of sound, i, c. r raps, is very 
mystifying to those who are not ** in the know." 

XU 

ELECTRIC LIGHT* HEAT AND POWER 

Knowing now how generators are made and work 
and how practical ones, by which arc n leant, those that 
are large enough to do useful work, are driven by 
engines and other prime movers, you are ready to take 
up tlie alluring subject of household electricity. If 
your home is already wired and you have current sup- 
plied from a central station, you won't have to worry 
about installing a generator, and you can have all the 
light, heat and power you want at any time and place 
you want Et. 

Electric Lamps and Lighting 
There are several kinds of electric lamps in use, but 
tlie two chief types are, (1) incandescent tamps f and 
(2) arc lamps . The former are generally used for 
internal illumination* and the latter for external illu- 
mination, but sometimes it is found convenient to re- 
verse the foregoing order, depending on conditions and 
the kind and extent of lighting that is needed. 

Incandescent Lamps, — An incandescent lamp is 
one in which a filament having a high resistance is 
heated white-hot, that is, to incandescence. The in- 
candescent lamp was invented by Edison in 1879, and 
in his first practical lamp he used a filament made of 
a hair-like strip of bamboo; this was changed into 

208 

carbon by heating it, and it was then sealed in a glass 
bulb and the air exhausted from it 

As time moved on great improvements were made 
in the lamps, and chief among these was the substitu- 
tion of pure cellulose for the bamboo fiber. Now the 
woody fiber of all plants is formed of cellulose, and 
this compound In turn is formed of six atoms of 
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carbon, ten atoms of hydrogen, and five atoms of 
oxygen. Cotton is practically pure cellulose, and when 
it (the cotton) is treated with- nitric acid, gun-cotton 
results The gun-cotton is now dissolved in ether and 
alcohol, when a viscous fluid called coll od ion is formed. 



A- Carbon FiU- B- A Lamp O A Tungsten Fil* 
merit Lamp Socket ament Lamp 

Pig. 122 . Kinds o-i Inca intercut Lamps. 

The collodion is then forced through nozzle-like 
holes made in sheets of steel, and from this they pass 
through a Lath of alcohol, which hardens them. The 
threads thus obtained arc now laid carefully into 
graphite crucibles, which are brought to a high tem- 
perature in a vacuum, when only pure carbon remains. 
The threads arc then cut up into filaments, and the 
ends of these arc joined to a pair of wires, which are 
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sealed in the base of a glass bulb. The final operation 
is to exhaust tile air from tilt bulb when the latter is 
scaled off and the tamp is ready to use, as shown at 
A in Fig. 122. 

A hollow metal screw plug is cemented to the bottom 
of each lamp, and one of the terminal wires of the 
filament is soldered Lo the screw plug, and the other 
terminal wire is soldered to a brass disk, which is 
secured in and to but insulated from the bottom of the 
screw. A metal screw socket which may be attached 
to an electric cord or secured to the wall or an electric 
fixture also has a metal base fixed in but insulated from 
it, as at B. 

One of the service wires that carries the current 
from the generator, or storage battery, is connected 
with the metal disk, and the other wire with the metal 
screw. Now, when you screw the lamp into the socket 
the mate and female screws and the metal disks will 
make contact, when the cur rent will be conducted 
through them to the filament of the lamp, 

The More Recent Tungsten Lamps. — Tungsten 
is one of the rare metals of the earth and it was found,, 
several years ago, that if the filament of an incandes- 
cent lamp were made of it, it would give a far whiter 


and brighter light with a smaller consumption of cur- 
rent than where a carbon filament was used. So in 
these days the carbon filament lamp is seldom seen, 
and when it is, it is conspicuous for its feeble light and 
yellow color. 

When tungsten is used for the filament, it is drawn 
down about as fine as a horsehair, ft is then wound 
in a staggered form on a. glass and wire support, which 
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Is finally scaled into a bulb, as in the case of the carbon 
fi lament previously explained. A tungsten lamp is 
shown at C. The bulb is then exhausted and left a 
vacuum, or else it is filled with nitrogen gas. Minia- 
ture tungsten lamps of various candle power are used 
for many different purposes, and among these tuny be 
mentioned flash-lamps, Christmas tree lamps, and 
motor-car tamps. 

Whal Candle Power Means.— The candle power 
of any lamp is that which is equal in strength to one 
made by a standard candle, and this latter, in turn, is 
one that will give a tight equal to a candle which will 
burn ISO grains of spermaceti wax per hour. The 
caudle power of a light can eEtsily be found by com- 
paring it with that of a standard candle, and this is 
done w ith a simple apparatus called a photometer.' 

* Any tcx( liook on /. i" j/i t wih p[vc you an explanation □ ! how 
this is made and w-orks. 

The light an incandescent lamp will give depends 
chiefly cm (1) the material of which the filament is 
made, (3) on the amount of curreitt (which is meas- 
ured in amperes ') that flows through the filament, and 
(3) the pressure (which is measured in volts) that 
forces the current through it A indff is equal to the 
amperes multiplied by the voltSj and it takes about 
three watts per candle power to raise the carbon fila- 
ment of an incandescent lamp to brilliancy, while it 
takes only one watt per candle power to raise the 
filament of a tungsten lamp to brilliancy. 

4 See the next chapier. 

How to Connect Up Lamps. — All incandescent 
lamps are made to be used with a given voltage, and 
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this for ordinary lighting purposes is either 110 volts 
or 220 yoltsv As the voltage of a. lighting circuit Es 
constant and the current is variable, Lhc lamps and 
other apparatus are connected Etcross the service wires, 
or in parallel, as Et is called, as shown in the diagram 
in Fig, u j, when each lamp, heating appliance or 
motor takes the necessary amount of current to oper- 
ate it. 
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Generator 


Fi^, How Lamps, lieal-trE and Mfltors Are 

Connected Uj> Lis PitraUeE, 

Connecting the lamps and other appliance!? in 
parallel lias several advantages over connecting them 
in senes,. Chief among these are, (it) if a lamp Or 
other piece of apparatus horns Out, it does not break 
the circuit, or ( b ) if there is a variation tn the amount 
of current used by a piece of apparatus, the other lamps 
and other appliances are not appreciably affected. 

About the Electric Arc Lamp.— 7n the year of 
1800 when the electric battery had been pretty well 
developed, Sir Humphry Davy, a British Scientist, 
found that by connecting the electrodes of one with a 
couple of pieces of charcoal, then holding the latter 
in contact and drawing them apart a little, a light that 

proportionately rivalled the brilliancy of the sun was 
produced ; and it was thus that tlie electric are light 
was horn, 

A current having a pressure of at least forty volts 
must be used to produce the arc, and if you will use 
the following experimental lamp to strike the arc with 
and then examine it through a piece of red glass, to 
protect your eyes, you will observe that the current as 
it floivs across the air-gap between the ends of the 
carbons takes on the curve of an arc and that it is of 
darling brightness. The + or positive electrode of 
the battery should always be connected with the upper 
carbon and the— -or negative electrode with she lower 
carbon. 

This is because the lower end of the -f- or positive 
carbon becomes concave as it burns away, and as this 
cavity is heated to incandescence the light of it is 
thrown down just as though there was a reflector back 
of it. Moreover, the upper carbon bums away about 
two-thirds as fast as the lower carbon, and the end of 
the latter takes on a blunt form, 

A Simple Experimental Arc Lamp.— To make 
the simplest kind of an arc lamp that can be used for 
experimental work, cut Out a base- board one-half inch 
thick and four inches on the sides, as shown in Fig. 
if*. Now drill a one-quarter inch hole m the center 


of it, a thrcc-eigliths of an inch hole one and one- 
quarter inches in front of it, and a one-eighth such 
hole in the two front corners, 

Next. cut off a piece of brass rod five anti one-half 
inches long for the support, file off one of the ends to 

a faErlv sharp edge and then set the other end into the 
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center hole in the block, so that it will remain in a 
rigidly fixed vertical position. This done, cut off two 
pieces of thin brass tubing three-eighths of an inch in 



diameter (outside measurement) and one inch long, 
and cut a couple of slits half-way down in each one. 

Push one of these carbon holders into the large hole 
in the base and solder the end of a brass rod one- 
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eighth inch in diameter and four and one-half indies 
long, in which you have filed a V notch, one and one- 
half inches from one end, to the top of the other carbon 
holder. Make a weight of a piece of lead one-half 
inch in diameter and five-eighths of an inch long, and 
drill a three-sixteenths of an inch hole through tilt 
center of jt lengthwise, when you can slip it over tilt 
brass arm. 

finally, screw two binding posts into the front holes 
on the base; fix a piece of heavy copper wire to each 
one, and then solder the free end of one of them to 
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the carbon holder in the base and the free end! of the 
other one to the lower end of the support rod, Push a 
carbon rod three-eighths of an inch in diameter and 
about one and one-half inches long into the lower 
carbon bolder* and a carbon rod aFx>ut three inches 
long into the upper holder Now set the rod a ran on 
the knife edge of the support and see that the carbons 
arc exactly in a line; then adjust the weight so that 
the rod arm exactly balances, u'Eicn your experimental 
art lamp is complete, 

All you need to do now is to connect the binding post 
which makes connection with the lower carbon, to one 
end of a battery which gives a current of forty voEts 
or over, or better, to a generator or a lighting circuit 
which gives a 110-volt current. When you use either 
of the latter sources of current, you must have a re- 
sistance in circuit to cut down the current to the re- 
quired strength and tiien strike the arc. 

How a Regular Arc Lamp is Made. — In a com- 
mercial arc lamp the upper carbon is fed automatically 
an it hums off, so that the length of tEte arc always 
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remains the same. When the current is turned on* 
the upper carbon is raised by means of an electro- 
magnet and fed down by gravity, all of which is con- 
trol Eed by a dutch , This device is formed of a brass 
ring whose inside diameter is just a shade larger than 
the rod which holds tEie upper carbon, and it is pivoted 
to another rod that ends in a core of soft iron. 

In die top of the lamp is a solenoid, or sucking mag- 
net, and the core of soft iron extends into the hole of 
the solenoid, as shown in the diagrams in Fig. i?g. 



One terminal of die solenoid is connected to the -p or 
positive wire of die generator or service wires, and 


the other terminal of it is connected to the upper car- 
bon, while the lower carbon is connected witli the — 
or negative wire of the generator or service wire. 

Now, when the current Rows through tEte solenoid, 

dm 

it sucks up the core, and as the clutch is pivoted to 
the latter its weight holds the free end down, and as 
the core keeps on moving up the clutch grips the car- 
bon rod, when it also moves on up witli the core until 
the carbons are far enough apart to strike the arc. 

As the carbons burn away the arc grows longer and, 
hence, the resistance of it becomes greater; tlie con- 
sequence is that less current flows through the solenoid 
and it 5 magnetic force gets weaker. The core then 
slips down and this releases the grip that the clutch 
has on the carbon rod a little* when the latter moves 
down until die arc is short enough so that more cur- 
rent again flows thraugti Che circuit. In a commercial 
arc lamp there are other additions and refinements, but 
they all work on the above principle. 

How to Make an Experimental Electric Fur- 
nace.- — In, these days oF creative chemistry when so 
many new compounds arc being produced by the elec- 
tric arc and so much that is yet unheard of remains to 
be discovered, you should build an electric furnace, if 
possible, and do a little experimenting on your own 
book. Fortunately, the cost of making an electric 
furnace is very small and its construction is exceed- 
ingly simple. 

The temperature of an electric arc Is in the neigh- 
borhood of 7,000 degrees Fahrenheit, and this is twice 
as high as is needed to melt platinum, so, obviously, 
it is easy to melt any of the ordinary metals with it. 
The first electric furnace was made by Dr. Robert 

H are, a chemist of the University of Pennsylvania, 
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shortly after Davy produced the arc light, and witli it 
lit “ changed charcoal into graphite, separated phos- 
phoms and obtained the metal calcium from their re- 
spective compounds." 

To make a small electric furnace, in which you can 
melt an ounce or so of any of the ordinary metals, 
make a box, or casing, of sheet iron about Four inches 
high* four inches wide, and six inches long, with a 
cover to fit it. Get a block of limestone, or calcium 
carbonate, to give it its chemical name* three inches 
high, four inches wide and six incites long. Gut a 
conical hole in the top of the block just large enough 
so that a graphite crucible one inch in diameter and 
about one inch deep wilt set into it ; and cut out a half- 
round groove three-eighths of an inch across length- 
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porcelain, slate, mica, or other heat-resisting insulator, 
as shown at A in fig, t?y. An insulator of this kind 
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wise m the top of the limestone block, so that the 

carbons will lay in thetn snugly. 

Next make a limestone cover about one inch thick, 

four inches wide, and sis inches long, and cut a half- 

round groove three-eighths of an inch across in one has a spiral groove in it, so that, tire turns of wire 

side of it, so that when the carbons arc laid in the when wound on it will lie closely together, and yet 

, . .. t i 1M (rrnmrpc not touch each other. A beating unit for a flatiron 

lower groove ana the cover is put on me grooves, . “ 

It will fit over them Two cross-sectional views ,s ,nade b >' P unch,n S a strl P out of a thm sl ' ect 

of the electric furnace arc shown at A and B in Fig. «> hl S 1 ' ■'cs.stance alloy, as shown at B, and placing 

136, and the furnace complete at C. Finally, place «“ s to "' ec " ‘™ ““** ° f wl >™ the dement 

whatever metal or substance you want to melt or heat tllus fo »" eJ 13 scl ““ tl >= sh =” of ** iron and the 

to a high temperature til the crucible and connect the V i’" C JS ^,'T\ sCrt ll' t ' c Cl " _ 

About Using Electric Power.— If your bouse is 

- p — — j— , r-L - — , supplied with 110-volt direct or alternating current. 

^ /T>v noctyic Fir rtacc you have the power lit hand f or doing all sorts of work 

I. \ 'Water J ' - ~ 1 
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Heating Element 

Fig. 122 - EGaids Hcaiiisg Elements, 


D.- Vc'ir i rui Diagram For 

C? Th c E.'seLric fudmec the electric FtirflBCe 

Complete. 

(C'D) Fig, 1 3 ft. The l£ vpcrijncntul Electric Fuma«. 

ends of the carbon to a 110- volt generator or power 
circuit with a rheostat, which is a variable resistance, 
in circuit as shown aE D, and turn oil the current 
About Electric Heating Appliances,— When a 
large amount of current is made to flow th rough a wire 
too small to carry it, tbe latter gets hot. This is be- 
cause the wire lias what is called resistance, which 
opposes the flow of the current It is this prin- 
ciple that is made use of not only in heating the fila- 
ments of incandescent lamps, hut in all other heating 
appliances, such as curling irons, toasters, percolators, 
flatirons, etc. 

For heating purposes a special alloy wire or strip T 
is generally used that has n high resistance. To make 
a heating unit for an electric radiator, the resistance 

21 1) 

wire is wound on a spool, or form, of soapstone, 
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It is easy to wire a house f or electric light, heat and 
power, but it is hard to wire it and do a good job, 
especially after a house is already built There are 
two ways to wire a house, and these are to use (1) 
exposed wiring-, or (3) concealed wiring. By exposed 
wiring is meant that the wires are run on the surface 
of the walls and ceilings, and this is easy to do but 
not very presentable. 

The time to wire a house is, of course, when it is in 
the process of building, for then the wires can he run 
between the walls and the ceilings and floors without 
any trouble. Where a house is already built, it is a 
difficult tiling to snake the wires between walls or floors 
mg, although it can be -successfully done. To litre 
such a job done is expensive, hence where a house is 
already built and it is to be wired, the simpler and 
cheaper expedient of using exposed wiring is often 
followed. 

The First Things to Do. — Flic first things to do 
when you are going to wire your house are (1) 
get a copy of (a) the "List of Electrical Fittings" 
and a copy of (t) " The National Electric Code," of 
the Board of Fire Underwriters; (3) get catalogs 
from one or more electrical supply bouses which will 
give you the prices and other data concerning the fit- 
tings you need; (3) estimate the amount of wire and 

fittings you will require; (4) order the wire and fit- 
tings the estimate calls for, and (6) buy an electrician's 
kit of tools. 

The National Board of fire UndcKvritcrs is an or- 
ganization whose chief office is located at 135 William 
Street, New York City, and whose business it is Lo 
see that all of the wiring which is done and fixtures 
that arc made and installed are in accordance with 
certain rules and regulations. This is done for the 
benefit of the various fire insurance companies, so that 
the fire hazard will be reduced to as small a value as 
possible. There is an office in nearly every city. 

The List of Electrical fit lings gives a list of various 
fixtures made by the different manufacturers, which 
the National Board of Fire Underwriters approves of 
as conforming to their rules of safety, and as these 
are usually just as cheap as those that have not been 
approved, it is good policy to use them. 

The National Electrical Code gives the rules and 
regulations that have been 1 a id down lor the design 
and construction of safe electrical fittings: and it also 
gives information as to how a job must be done in 
order to meet the Fire Underwriters' requirements. 


A copy of the Code and the il List of Electrical Fit- 
tings " will be sent to you free of charge by the Na- 
tional Board of Fire Underwriters, or you can, prob- 
ably, get a copy of each one from any fire insurance 
agent in your community. 

In nearly every city of any size there is a dealer 
in electrical supplies, and it is always the better way 
to buy at home, if possible. 
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To estimate the amount of wive and the fittings you 
will need, you must first find out how many lamps, 
switches and fuses you want to use and decide on 
whether you want the wiring* to be concealed or open. 
If the house is already built, it is easy to go over it 
room by room and decide where the lamps and switches 
shall be placed, and with a long, flexible ruEc or a. 
tape measure determine the length of wire you 
need. 

If the house is to be built, you can take the archi- 
tect's plans, and these will either have the positions of 
the lamp fixtures marked on them, or if not. you can 
mark them on, with the advice of every one in the 
family, of course. And then with a rule you cam 
measure oft the length of wire you need. This part 
of the job must be done very carefully, or you will 
find that you have either bought too much wire and 
too many fixtures, or else that you have bought too 
little. In the first case you will waste money, and in 
the Second you will waste time, besides the incon- 
venience you will be put to. So the belter way is to 
make all of your measurements and calculations with 
care and nicety, and so obviate the useless expense and 
trouble. 

While buying your wire and fixtures, you should 
also get the necessary tools to do the wiring, and 
these will be described presently. Then there are sev- 

era! other small articles you must have, and be sure to 
get these before you start to work. 

About Wiring and Wires, — After you have 
wired a house, you must inform The National Board 
of Fi re Underwriters, and they will send a man to in- 
spect It, and if you have conformed to their rules and 
regulations he will pass it and give you a permit to 
turn on the current. First of all, there are two kinds 
of wiring, and these are (1) outdoor wiring and (2) 
iudQQr wiring. You will probably have little need to 
do an v of the first kind, unless you want to run a line 
from the house to the garage or between other near-by 
buildings. 
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The Insulators should he spaced from one to three 
feet apart , except where the wires turn a comet 1 and 
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then three of them should Etc placet! close together in 
a radial are, as shown at C. Before they are screwed 
up tight, the wines are slipped into the groove, when 
the screw is driven in and the wire will he huh! tight in 
place. A porcelain bushing (See D) \> used wherever 
it may be necessary to run a wire through a wall. 
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6" J?ubber Covered Wire. 


6 If Cable 

C- Flexible Armored Conduit 

Fijf, 1 * 9 - Kinds of Wire. 

For outdoor lines, that is, lines exposed to the 
weather,, you must use what is known as approved 
weather-proof wire, and this must not he smaller than 
No. 14 gauge. While this kind of wire will stand up 
under the weather* it is not fire-proof and, hence, 
should not be used for inside work. Weather-proof 
wire is made by covering the wire with three braided 
layers of cotton, and these are then impregnated with 
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a weather resisting compound. It is shown at A in 
Fig, izp* 

For indoor work, where the wiring is exposed, or 
open wiring, as it is called, the wires must be either 
(a) supported by porcelain cleats or porcelain knobs , 
or (fr) they must be run in ttie grooves of wood or 
metal molding, in either case the same kind of wire 
is used, namely, approved rubber covered ivire. This 
kind of wire is tinned first and then covered with a 
slow-burning rubber compound. Outside of this is a 
covering of cotton yarn braid, and this i$ treated with 
a wax compound (hat has a high ignition point. It is 
shown B. If there are not too many lamps, No. 14 
wire will be large enough. 

Finally, where the wiring is concealed, that is, mu 
between the walls, floors and ceilings, it must be further 
protected by a metal sheathing. This is usually done 
by wrapping a heavy strip of metal spirally around It, 
when It is known as flexible armored conduit. It t$ 
pictured at C. 

The Fittings You Need. — Besides the above 
wire, you will need the following different fittings, and 
the accompanying cuts show what most of them look 
like: For Open Wiring : Use split porcelain cleats, as 
shown at A m Fig. ijo, or split porcelain knobs, as 
shown at B, These insulators are screwed to the stud- 
ding of the walls or beams between the ceilings and 
floors, ami they form the supports for holding the wire 
taut and also to keep it away from the surface of the 
celling or walls. 


\ ow ■LoTurn 
a Corner 


At A RorcelStfrr B.-AKey 
Rece.pt/Ei.tle Socket 

Fit!. 131. Kinds vf Lyaaip Eckels, 
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There are three kinds of switches used for turning 
on and off the current. The first is a double-pole, 
singlc-tkrazv switch, as shown at A in Fig. 132 , It 


Double Vo leSvvitch * ^JwoWr^n 

Fig-. 13?. Switches a-isd Cutouts, 
is used only at the point where the inside wiring makes 
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connection with the. service wires of the generator or 
f rom the ge n u ra tor stati on t hat leads in to th e hou sc. A 
switch of this kind is often placed hi a small iron box 
called a cni -out box, ami this should also contain a 
pair of porcelain fuse blocks, as shown at B. 
Wherever the lighting circuit: makes connection with 
the service wires, there should he a pair of these fuse 
bbetfJt, These blocks are made in different shapes, 
hut those that have a screw socket like a lamp and 
whose fuse is contained in a metal shell that can he 
screwed Into the socket are the kind that are generally 
used for lighting circuits. 

Ruse plugs can be had with fuses of different cur- 
rent carrying capacities, but one that will carry five 
amperes at 125 volts is large enough for two or three 
lamps; where more lamps arc- used, fuses of larger 
carrying capacities must he lined. The best way is to 
have two or more pairs of fuse blocks in different 
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parts of the circuit, for then if one of them burns out 
the whole house will not be in the dark. 

The second kind of a switch is the snap switch, 
Which is pictured at A in fig. 133 1 and this is screwed 



& A Push Button 
Switch 


Fig- 13 J- Sna> and Rush flullOrt Switches, 
to the wall at any point- where you want to turn the 
lights on and off. It is generally used where the wir- 
ing 15 exposed. 

For Concealed Wiring,- — When wires are run be- 
tween the walls and ceilings .and floors, the service 
wires from the generator or generating station must be 
led into the house through either porcelain bushings or 
Iron piping, anil these directly into an entrance cut- 
out box, that is, a sheet-iron box having a hinged door 
and in which is fixed the fuse blocks and the double- 
pole, single-throw switch. 

The flexible armored conduit is led into tbe box and 
its wires arc connected to the other side of the switch; 
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the conduit is then led out to a point as nearly in the 
center of the branch circuits as possible. At this point 
the conduit is led into another iron box, called an outlet 
box, and the conduits for the branch circuits lead into 
it when alt of the wires are connected up and soldered. 
The reason these boxes are used is so that the wires 
than selves shall at no time be exposed and hence can- 
not set fire to any tiling, should there be a. short circuit 
between them. 

Finally, where each of the conduits is brought out 
through a wall or a ceiling, so that the wires can be 
connected with an electrolier or a lamp bracket, it 
must be led into an outlet box; this is a small iron box 
that sets flush with the outside surface of the wall or 
ceiling, and which is concealed when the fixture that 
holds tbe lamp is strewed into it, An outlet box must 
also be used wherever the conduit leads to a switch. 

The kind of a switch that is generally used for con- 
cealed wiring work is the push-button switch shown 
at B in fig. 133 , This switch on which the buttons 
and contacts are mounted is set in the wall and Hush 
with it when the plate is screwed to it, thus making 
a very neat appearance. 

The Tools You Need. — You need but very few 
tools to wire a house, and these are (1) a car- 
penter’s hammer] (2) a carpenter's cross-cut saw ; (S) 
an electrician’s serew-d river; (4) a ratchet brace and 
three or four bits of different sizes; (5) a pair of six- 
inch lineman's pliers to cut off wires and to make 
splices and joints; (6) an electrician’s knife to cut 
the insulation off the wires and to scrape them; (7) 
a gasoline blow torch, or an alcohol torch for solder- 
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mg splices and joints, or beEtting a soldering copper; 
and (3) a soldering copper for soldering splices and 
joints* 

Other Materials You Need,— ’To complete your 
equipment, you must also have (a) a box of soldering 
paste to smear on the splices and joints to make the 
solder stick well; (&) a toll of wire solder; (c) a roll 
of splicing compound, which is really a kind of rubber 
tape, and this is wrapped around the splice or joint 
after it is^soldcred; and (d) a roll of friction tape, 
which is used to wrap around the splicing compound 
to hold it in phicc. 

How to Do the Work.- — The first thing to do 
when you start to wire a house is to know to a cer- 
tainty that the service wires that lead into die house 
are dead, that is, that there is no current in them. If 
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you have your own generating plant, tills is easy, hut 2;J4 

if you have current supplied by the lines of a light* nre formed of a bottom strip, or iwsc f as it is called, 
heat and power company* then you must get them to find a top strip, or cup, arid these are shown in Pig, 
cut off the current. *34- When you use the molding* you screw the base 

For an Exposed unrivg job, begin by running a pair C&.P 

of approved rubber covered No, IS or 14 wires from ■ v -~. — ^ 

the double-pole, sing] e-thrflw switch that is connected r-a f -- ir^ 

through the fuse block with the service line to some V^/ [f || \^) 

centra] point, in the basement if the house has one, : 

and secure the wires as you go along to the beams L — . _ 

with the poredain cleats or knobs. Now cut the in- ArACfOSS Section of Wood 
sulation off of the ends of the wires and scrape them 
bright. 

Run as many pairs of wires from this as you want 
branch circuits to different parts of the house. Where 
the ends of wires are connected together, it is called 
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a spike, and where the end of one wire is twisted 
around another wire that is continuous, it is called a 
joint. To make a splice* trim the insulation off of 
the ends of the wire and cross them, then twist 

the end of one of them n round the other, and then O' Elbow E~CrOS5 F“ Flat Elbow 
twist the end of this one around the first one, which Fi s . Kinds of w~»:- c 

you can easily do with your pliers. 

To make a joint* trim the insulation off of the lead .? e ° r ™ El1 ^ rst an< * ^cn place the wires ir 
wire about three inches long* and then scrape it; then . C £ roo ^ es ani j >ttt * 1C cover 0Tl brads. In put- 

trim the inflation off of the end of the branch wire "" g T m0 dln S * 0U ™ st saw °« *« «"* of it ir 
and scrape it and twist it around the lead wire, which V’lT ?■ -T” T\'° M*"”' St> ** ,ht 

yon can also easily do with your pliers Sb '" tm » strl P s ' Tl11 exM,l r fit Where one pair of 

Whenever you make a joint or a splice, it must be "°f S *"Othcr pair. aK what is called 

soldered; a quirk way to do this is lo put a dab of ™7? l » * T ° f ™ ld "’ g that 

soldering paste on the splice or joint, and then heat ~ , “ 0 'l Wa ° r ™ m S- 

■ *, -., 0 , ,, * ' i he hardest pint, of course, in winnf an o d hu M- 

tt With tile flame of your blowtorch, he mg very care^ 1 p 235 K 

iul not to burn the Js mutation, and touch st with the mg wlicre the wires must be concealed is to get the 

end of your wire solder. If yon have to solder the conduit between the walls and the ceilings and floors. 

splice qr joint In a place where there is danger of To do this takes considerable ingenuity, much time* 

burning the woodwork with the flame of the torch, and a lot of patience. You must first jintfre a piece of 

then you will have to use the soldering copper. telegraph wire between the walls or ceiling and floor. 

After you have tile splice or the joint soldered* cut so that you can get hold of both ends through the 
off about six inches of spiking compound, which is outlets; this done, you can fasten the conduit to one 
the rubber tape, and wrap this spirally around the «id of die wire and pul I it on through, 
joint; when you have done this* cut off about the same 3 39 


Br Metal Moulding C- Base Coupling 
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know how an electric current acts when it is flowing 
through a ware, you need only to keep in mind that 
it has (1) quantity, which is termed current strength, 
and which is measured by a unit called the ampere; 
(£) pressure, which is the force 1 that drives the cur- 
rent along and which is measured by a unit called the 
volt; ' and that the wire through which the current h 
driven has {3} resistance, which opposes the flow of 
the current, and which is measured by a unit called the 
ofrnf 

l So called after Andrc-Miirm Ampere, founder r.i the Science 
t>f Electro Dv mimics of France, boi n W/6, dkd i3^6. 

1 Property calkd the c lectromolive force. 

'Named in honor of Alessandro Voltn, of Italy. Born FJ^j- 

(lied tSH5. „ _ , „ *, 

‘Named in honor of George Simon Ohm, of Germany. B&rjs 

r?Sl, dietl iSSit. 

Now, alt of these- factors bear a definite relation to 
each other, and if you know the value of any two of 
them, you can learn by ji very simple arithmetical 
process what the value of the third and unknown fac- 
tor is. Thus, (a) if you know the amperage and 
voltage of a current, you can find the resistance of the 

, ? Lt0 

circuit through which it is flowing; or (b) if you know 
the voltage and the resistance, you can find the am- 
perage, and, finally, (c) if you know the amperage and 
the resistance, you can find the voltage, Then again, 
the value of any one or all of these factors can be 
easily and accurately determined by means of measur- 
ing instruments, which will be explained presently. 
The Electric Current and Its Circuit. — A good 
way to get a dear insight into how electricity acts 
when it is flowing through a wire is to think of it as 
so much water flowing through a pipe. In my recent 
book called " The Radio Amateur's Handbook" I 
explained by means of water analogues just how direct 
and alternating currents are set up in a circuit, and f 
cannot co better than to reproduce them here. 



- A 1 flgnlnq ft" c ' rice hit Ert G J w it* fitter- t)" 

in aEeflpaf p-i p-« flawinq In nstinqin Jir = ct' 

Circuit Jfln'in pipe in Cloa? □ C^rortt 

Flr. 135. Water Analogues for Direct and 
Alternating Currents, 

rotary pump, as shenvn at A in Fig . 135 ; in the same 
way, to keep a quantity of electricity flowing in a loop 
To keep a quantity of water flowing in a closed loop 
of pipe, which we will call tiae circuit, pressure must 
be applied to it and this may be done by means of a 
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ol wire, or circuit, either a battery, or some other 
means for generating electric pressure, must be used 
as shown at b, and this sets up a direct current, 

But if you have a dosed pipe connected with a piston 
pu nip, as shown at C , when the piston moves to and 
fro it forces the water in the pipe first one way and 
then the other, or in other words, the water will alter- 
nate in direction, just so when an alternating current 
generator is connected to a wire circuit, as at D, the 
current will flow first in one direction and then in the 
other, and this sets up an alternating current. 

Current and the Ampere*— The amount of water 
flowing in a closed loop of pipe is the same at all parts 
of it, and this is equally true of an electric current 
flowing in a closed circuit, En that there is exactly the 
same quantity, or amperage, of electricity at any one 
point of the circuit as there Is at any other. 

The amount of current, or amperage, flowing in a 
circuit in a second is measured by a unit called the 
ampere, and Et is expressed in formulas by -the symbol 
/, The reason the letter C is not used as a Symbol for 
current is because it was employed very early as a 
symbol for capacity, or capacitance, as it is now called. 
You earn get a rough idea of the amount of current tn 
an ampere from the fact that a fresh dry cell gives a 
current of about twenty amperes. To measure the 
current in amperes, an instrument is used called an 
ammeter, which you will find described farther on. 

Electromotive Force and the Volt, — When you 
have a loop of pipe filled with water, or a circuit 
charged with electricity, neither will move unless pres- 
sure is applied to them. To set up pressure so that it 
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will act on the water in a pipe and make it flow', you 
must use a pump, and to set up pressure so that it will 
act on the electricity in a circuit and make it flow, you 
must use a battery, or a generator of some kind, as 
you have previously seen. 

The unit of electromotive force is the volt, and 
this ts the electric pressure it takes to force a current 
of one ampere through a resistance of om ohm. The 
volt is expressed by the symbol B, since tins letter is 
the first of those which form the word electromotive 
farce. A fresh dry cell will set up an electro- 
motive force (pressure) of about 2.5 volts* while a 
storage battery cell will set up an electromotive force 
of about two volts when it is fully charged. To 
measure the pressure of a Current in volts an instru- 
ment called a voltmeter is used, which will likewise 
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be described later on. 



A -a valve limits &- a resistance limits 
the f lovr erf water th e flow of current 

Fiff 13&. Water Valve Analogue of Electric RjfcSLitance. 

Resistance and the Ohm. — Just as water flowing 1 
through a pipe meets with a certain amount of friction, 
so in a like manner when an electric current flows 
through a wire it meets with a certain amount of re- 
sistance, and this i$ Called the resistance of the circuit. 
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Further, in the same way that the size of a pipe limits 
the amount of water that can flow through it, so, too, 
the size of a wire limits the amount of current that can 
flow through it. 

You can also limit the flow of water in a pipe by 
means of a valve, as shown at A in Fig. ig6, and in a 
somewhat analogous maimer you can limit the flow of 
an electric current in a circuit by connecting in a re- 
sistance coil, or rheostat, as a variable resistance is 
usually called, as shown at B. The resistance of a 
circuit is measured by a unit called the ohm, and it is 
expressed by the symbol R. To measure tile resist- 
ance of a circuit an apparatus called a resistance bo x, 
or bridge , is used. It is easy to figure out what the 
resistance of a circuit is, provided you have an am- 
meter and a voltmeter in the circuit through which the 
current is flowing. 

What Ohm's Law Is,— As I have satd in the be- 
ginning of this chapter, if you know (1) what the cur- 
rent flowing in the circuit is in amperes, and the elec- 
tromotive force, or pressure, is in volts, you can then 
easily find what the resistance of the circuit is in ohms 
by this formula: 

Volts E 

— — Ohms, or — = R 

Amperes I 

Where B is the electromotive force in volts, / is the 
current in amperes and R is the resistance in ohms. 
Hence, from the above you will sec that if you divide 
the electromotive force art volts by the current in 
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amperes the quotient will give you the resistance in 
ohms. 

Or, (2) if you know what the electromotive force 
of the current is in volts and the resistance of the cir- 
cuit is in ohms, then you can find what the current 
flowing in the circuit is in amperes, thus; 

Volts E 

= Amperes, or — = I 

Ohms K 

That is, if you will divide the electromotive force of 
the current in volts by the resistance of the circuit in 
ohms, you will get the amperes flowing in the circuit. 

Finally, (3) if you know what the resistance of the 
circuit is in ohms and the current is in amperes, then 
you can find what the electromotive force is in volfs, 
since: 

Ohms x Amperes — Volts, or R x I = EL 

That is, if you multiply the resistance of the circuit in 
ohms hy the current in amperes, the result will give 
you the electromotive force in volts. 

From the above formula; you will see that if you 
know the value of any two of the factors you can find 
the value of the third and unknown factor hy a simple 
process of arithmetic. This relation between these 
three factors is known as Ohm*s Ltrw, and as the 
formula: are very important you should memorize 
them for future use. 

What the Watt and Kilowatt Are. — Just as 
horse-pmver or H, P., which is the symbol used for it, 
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is Lite unit of work that steam has done or can do, so 
tiie watt is the unit of work that an electric current has 
done or can do* I o find the waits a current develops, 
you need only to multiply the amperes by thq volts, 
thus i 

Amperes x Volts = Watts or I x E = W. 

There' are -watts in f tie horse-power and i,ooo 
watts are equal to one kilowatt. 

Ilow Electricity is Measured. — Since there is a 
definite relation between the voltage and the amperage 
of an electric current, and since magnetism, gravity, 
the energy of springs, and other forces follow definite 
laws, it is easy to contrive an instrument that will 
measure either the electromotive force, or the current 
strength, or both of these factors at the same time and 
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continuously. 

How the Voltmeter is Made.— 
made somewhat on the principle of 
but instead of having- a magnetic needle that is movi 
by the magnetic field set tip in a fixed coil of wire, it w 
lias a permanent magnetic field and a pivoted coil of tins cn^pi-CL it w 
wire which turns when a current flows through it, l ‘ K elccirouwtwe force , Of 

A diagram of a moving coil voltmeter is shown at die current 
A in Fig, ij? t and a side 
at B, while a picture 
shown at C 


A voltmeter is always connected in shunt with the feed wires, that is, 
a galvanometer, across the circuit in which the current flows that you 
cd want to measure, els shown at A, The principle on 
hieh the voltmeter works Is this; in the beginning of 
as shown that according to Ohm's fazv 
voltage, is the product of 
multiplied by tire resistance of the circuit 
view of the moving element it is flowing through, or, expressed as a formula, 
of the instrument complete is C x R = Eh 

By referring to A and B, you wilt sec Now* when the current whose voltage is to be 
that the movable coil, which is formed of a cylinder of measured flows through the coil of fine wire, U sets 
aluminum or copper, is 
with pointed ends, a 

fastened the inside end of a spiral spring, and the against the force of the springs 
cylinder is then wound lengthwise with a large number 
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of turns of fine wire. This completes the moving 
element and the spindle 15 mounted in jewelled bear- 
ings between the poles of a powerful permanent 
magnet. 

The springs provide the force that opposes the 
counter magnetic forces of the permanent magnet and 
which are set up by the current flowing through the 
moving coil; the outside end of each spring is fixed 
to the frame of the voltmeter, and these are connected 
with the binding posts of the instrument for It is by 
means of them that the current flows til rough the 
movable coil of wire. 


a magnetic field and this opposes the field of the 
rtianent magnet. Tills action causes the coil to turn 

and since the resist- 
ance of the movable coil of wire is constant, the de- 
flection of the needle %v i 3 1 vary proportionately with the 
electromotive force, or voltage, of the current.. 

How the Ammeter is Made, — -The ammeter, like 
the voltmeter just described, is a kind of galvanom- 
eter, but it is so wound and connected in the circuit 
whose current is to be measured, that the latter is in- 
dicated directly in amperes. The moving coil am- 
ine ter is made exactly like that of the moving coil volt- 
meter, except that the moving element is wound with 
much larger wire and all of the current — if this is not 
roo large— is passed through it. The ammeter is con- 
nected in the circuit whose current strength is to be 
measured, in series as shown at A in Fig- ij£ r and line 
instrument complete is shown at B , 

The TIot Wire Voltmeter and Ammeter. — This 
kind of a voltmeter and ammeter works on an entirely 
different principle from the closed coil voltmeter and 
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ammeter, just described, and it can be used to measure 
oscillating currents, that is, currents of hi gh- frequency 
such as are used in wireless telegraphy and telephony, 


rG?iurf 
Wirt i 

-Spiral 

5p 


ecd Voices 


AAbpVitw of Voltmeter tolte 

Fijj. 137. How the Voltmeter is Made. 

A needle, nr pointer, is fixed to one end of the shaft, 
and this moves over a divided scale. Since the force 
of the spring as it is being wound up by the turning of 
the movable coif is proportional to tire angle which it 
turns through, the deflection of the needle is propor- 
tional to the current, and this permits the scale to have 
the same length of space divisions from One end of 
it to the other. 

How the Voltmeter Works. — The voltmeter is 


amperes 


— =- ftr The Ammeter 

iew of Ammeter Ready toOse 

Fiff. 13B. How tlie Ammeter is Made, 
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as well as for direct and alternating currents. 

In these hot-wire instruments nil, or part* of the 
current is made to pass through a fine wire and this 
heats it, when it expands accordingly. To the middle 
of the wire is fastened a fine wire, and the free end of 
this is fixed to a retractile spring, The middle of this 
wire is fastened to a needle, or pointer. Whose free end 
moves over a graduated scale. The way these instru- 
ments are made Is shown at A in Fig. ijp, and the 
instrument itself at B r 

How to Measure Watts and Watt-Hours, — The 
kind of a meter that the electric light companies install 
in houses for the measurement of the amount of 
electricity that is used is called a watt-hour meter, and 
it is a kind of combination voltmeter and ammeter 
with a series of dials on it like a gas-meter. 
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Now you will remember that (I) amperes multiplied 
by the volt's gives you the total energy in watts, that 
is, amperes x volts — watts; ( 2 J that there are / 46 
•watts in one horse-power, and (3) that there arc i t ooo 
watts in one kilowatt. How, while the ampere is the 
unit of current strength (or quantity) and the volt is 
the unit of electromotive force (or pressure) so the 
watt is the unit of electric power and the watt-hour is 
the unit of electric work. The watt- hour means then, 
that there is an expenditure of one watt for one hour. 

Seale 


At Diagram of a Hot Bribe HotV/jre Ammeter 
Wire A mm eter Read y to Us e 

Fig-. 1 3f>. The Hpt Wire Ammeter for Wireless Work, 

Difference "Between a Watt Meter and a Watt- 
Hour Meter,- -A ivafi meter is a kind of galvanom- 
eter that makes it possible to measure the voltage arid 
the amperage of the current that is passing through It 
at any given instant in exactly the same way that an 
ammeter measures the current strength and a volt- 
meter measures the electromotive force that is passing 
through them at any given instant. 

A watt meter consists of two coils of wire, one of 
which is made of coarse wire and the other one of fine 
wire, and these are set at right angles to each other. 

The coarse wire coil is fixed to an upright support, and 
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the coil of fine wire is pivoted so that it can turn easily 


inside of the fixed coil, Loth coils arc connected 
together sc? that the current to he measured flows 
through them at the same time. As In the voltmeter 
and ammeter previously described, the movable coil 
is controlled by a spring and a needle, and a needle is 
fastened to the spindle of the movable coil. It Es clear, 
now, that the spring prevents the movable coif from 
turning completely around. 

To measure the watts, the movable cell is set at right 
angles to that of the fixed coil, and the current which 
is to be measured is made to flow through the coils. 
The current sets up a magnetic field in both coils, and 
as these react on each other they tend to set in a line 
with each other. This action gives a reading in terms 
of watts at any given instant. 

What the Watt-Hour Meter Is. — A watt -hour 
meter differs from a watt meter in that it measures the 
amount of the electric energy of the current in tx-atts 
during the time it is being used. The diagram A in 
Ftg, ifo shows how a watt-hour meter is made, and 
you will sec that it is very like the watt meter just de- 
scribed in that it has a fixed coil of coarse wire and a 
movable coil of fine wire, but instead of the latter turn- 
ing against a spring which limits its distance- of rota- 
tion, the former has no springs and so Es free to rotate 
continuously. 

To allow it to do this, a commutator is placed on one 
end of the shaft and the current is led itiio the movable 
coil and taken off by a pair of brushes as it is in a 
generator or a motor. To the end that there may be 
an opposing force on the movable coil against the 
action of the mutual magnetic fields, which arc set up 
by and between the two coils, or a counter torque, as 



Ax Wiring Diagram of a Watt Hour Meter 
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Fj^,. 141. Hoiv the Resistance E ridge is Wide and Used, 
do this, you need only to connect a voltmeter* an am- 
meter, a battery and a switch in circuit, with the wire 
whose resistance you want to know, as shown, in Fig* 

^ r l]l[fJ r J — — — 

& tottery Amrmetftr- 
Bin-dirs Binding 


B.-The W^ttHoLfr 

SVleter Ready 
■bo Use 

ITiff. 140. How lltc Wait Hour Meter is Made, 
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it is called, an aluminum disk is mounted on the spindle 
and tli is rotates between tlic poles o£ two permanent 
magnets* 

The purpose of tSie counter torque is, therefore, the 
same as that of the springs in the meters previously 
namely, so that the opposing force on the 


wireorCoTl 
TbBe Measured 

Voltmeter 


described. 

movable coil will be proportion^, to the electric power, 
or watts* of the current which is being measured. To 
show the amount of electric power, or watts* that is 
being used, or has been used per hour, a small worm, 
or gear, is fixed to the spindle of the movable coil and 
this drives a train of gears. 

These gears are so proportioned that when the first 
dial has made ten revolu Lions the second one has only you have only to divide the voltage by the amperes and 
made one revolution, and so on. The dials are divided the result will give you the resistance of the wire in 
off to represent either iratt hoiiTs t where small ohms. This scheme of finding the resistance of a 
amounts of electric power are used, or kit&tVQtt hours, wire or other circuit is known as the fall of potential 
where large amounts of power are used. method* and the reason for it is due to the fact that the 

How Resistance is Measured. — To measure the drop of voltage of a current is directly proportional to 
resistance of a length of wire or other conductor in the resistance of the wire* or other conductor* it is 
wjitfj of ohms, a Wheatstone bridge is generally used, flowing through. ^ 

This consists of a resistance box, connected with a 

galvanometer and a battery. The resistance box is 
arranged so that resistance coils of different values 
can he switched, or plugged, in the circuit and balanced 
against the resistance of the wire which yon want to The spark coil, induction coil, and Ruhnikorff coil* 
know. A resistance box is quite expensive, but where are one and the same piece of apparatus. It was first 
resistances arc to be constantly, quickly and accurately called a Rjitmkorff coil because a famous instrument- 
measured, it is a necessity, maker of Paris named Ruhmkorff was the first to 

Measuring with a Voltmeter anti an Ammeter* — make a coil that would give a long spark. Many years 

253 later, and after it. had been greatly improved by other 

An easy way to find out what the approximate resist- workers* it was generally called an induction co il r bc- 
ance of a length of wire is in ohms, is to find the cause high tension currents are set up in it by irtdvc- 
ampcrcs and the volts of a current flowing through it, tion, but since the advent of wireless and motor cars 3 
and then make a simple arithmetical calculation. To it has been called, simply* a spark coil. 


THE SPARK COIL AMD HOW TO MAKE IT 
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mini wire one- quarter inch long for the contact point; 
(10) a platinum wire three- thirty -seconds of an inch 
thick and one-eighth of an inch long for the fixed con- 
tact disk; (11) one pound of tin-foil for the con- 
denser; (12) seventy-five sheets of 8x10 good thin 
bond writing paper* also for the condenser; (13) a 
pair of brass wires one-eighth inch in diameter and 
five and one-quarter inches long for the spark-gap 
advisable either to buy or build a smaller one than reds; and (14) some hard wood one-quarter inch thick 
this, and when you want to use more energy than these f m 

larger sizes will give, Et is better to use a step-up trans - If y(m jntend to make the vibrator/ you must have 

farmer? A small spark coll can be worked with a {1) a hack saWp t0 saw 0 ff tht brass toAs and cut 
battery current, while the larger sizes should be encr- th( . s!{jt m the adjusting screw standard; (2) three 
giwd wEth a 110-volt lighting current. drills one-sixteenth inch, three- thirty-seconds of an 

’Yoii can hliy a spark coil &r a iie^up iruiilofffler of driers aitc j one-eighth inch in diameter; (3) a drill 

jr wtrelesi app*rauis in Eweral. 


Cheek Primary Paper 

- Coi! Insulation 

D- Longitudinal Cross Section of the Coil 

£DJ Fir, i^j. How a Spark Coil as Made. 
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drical slick seven-eighths of an inch in diameter until diameter* put them in the tube and keep on worrying 
the wall of the tube is one-sixteenth inch thick, and one or two in at a time until you have it as full as you 
paste, or glue, it together as you go along, can possibly get it. One end of the core should he 

Next saw out, or have sawed out, two d isles of wood flush with one end of the tube, while the other end of 
three-quarters of an inch thick and three and one- tlie core should project beyond the other end of the 
quarter inches in diameter, for lire cheeks of the spool, tube one-eighth inch* as shown in the cross-section of 
or you can use two boards that are three and one- tEie coil at D. 

quarter inches On the sides, Saw, cut or bore out a How to Wind the Primary Coil, — You are ready 
hole one inch in diameter in the center of each cheek, now to wind on the wire for the primary coil. To do 
as at B, and drilE two one-eighth inch holes about one this, begin by slipping one end of the heavy double- 
inch apart through one of the checks for the ends of cotton-covered magnet wire through the hole that is 
the primary wire to come through. Now smear some nearest the core (See B and D) and wind it on very 

2liU carefully so that each turn Is smooth and lies up dose 

"sf'v to the turn next to it. After you have the first layer 

Lj 3 P /? & § put on, give it a good coat of shellac varnish and then 

m" I S' \ □ — — a wind on the second layer; when you have this on, cut 

n. J ; \ the wire off so that there wilt be about a foot left, and 

Si” A ^ r\ f\ ^ ; slip this end through the second hole in the check* 

?- I \ y —/ ; : which is also shown at /J and D „ Now give this laver 


cr job of it is not at all an easy matter* and to do it the 

^ ; easiest way is to. wind it on a lathe. In every town* 

;! fortunately, where there is a locksmith, a gunsmith or 

a machinist, you will find a lathe* and it is never very 
J hard to get tlic use of it to wind up the secondary and* 

p " y - ! usually, you will have all the help you want to do it 
in ik r'-i-j with besides, 

O lf there Is no lathe available* then you will have to 
I snake a winding machine. This you can do by screw- 
ing two wood supports about two inches wide and six 
Inches long to a base of wood eight inches wide and 
ten belies long. Through the top of one of them put 
a wood screw, which will serve as a pivot for the 
spool to revolve on ; through the top of the other Sup- 
port mount a crank, the spindle of which lias a screw- 
driver edge, so that it can set into the end of the core 
per, tube and set a to turn it, A winding machine of this kind often 
ill give you a spool comes in handy for other electrical work, and if you 
leter and six inches have an experimental laboratory or shop it is a piece 

of apparatus that will often prove useful, 
the soft iron wire When, you start to wind the secondary coil, slip the 
inch lengths and end of the wire through the hole in the check of the 
f r ; when you have toil that is nearest the primary coil, as shown at /?* C 
;hths of nfl inch in and D , and bring It to the outside. Now wind on a 
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spool is full of wire. A bEtter insulation tan be had 
by running the wire through a melted compound made 
of resin and beeswax. 

After yon have the secondary' coil wound, screw a 

binding post tn the top of each cheek, as shown at D t 
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and connect the end of the inside wire with one oi 
them and the outside end with the other one. Finally, 
covet' the outside of the coil cither with paper, ur bet- 
ter, because it makes a Eteater looking job of El, with a 
piece of bookbinder's cloth, or still better, you can 
cover it with a very thin sheet of hard rubber; this 
you can do by drilling a row of boles in the ends of 
the sheet, then bending it around the coil and lacing it 
together with a piece of fish-line; this will give your 
coil a very professional look. 

How to Make the Vibrator. — The interrupter, or 
vibrator, as it ts popularly called, consists of the fol- 
lowing parts, namely (a) an adjusting screw post; (if) 
an adjusting screw; (c) a vibrating spring post; and 
(rf) a soft iron armature, all of which are shown in 
detail in Fig. 144 . 

For the adjusting screw post get a piece of brass 
rod one-half inch in diameter and two inches long, 
drill a three- thirty-seconds of an inch hole through it 
three-eighths of an inch from one end and drill a 
three-thirty-seconds of an inch hole one-half inch deep 
in the other end; tap out both of these botes with an 
6-32 tap and saw a slot through the rod until Et meets 
the hole. For the adjusting screw get an 8-32 brass 
screw, one inch long, and drill Out the end of it with 
a fine drill, and drive a bit of platinum wire three* 
thirty -second? inch m diameter ant! one- quarter inch, 
long, as shown at B; now slip a hard rubber, or a 
composition, disk 1 about three-quarters of an inch in 
diameter over the screw, and screw up a mil on it so 

26$ 


L.'ji Platinum 

Contact Point 


DnThe Soft Iron 
Armature: 


BrTopViewof the 
Vibrator ^ nd 

Mounting 

(E5 Fiff. 1 44 - IFow ibe Vibrator is Madt 

the latter hole through it throe-eighths of an inch from 
one end, and a three- thirty-seconds of an inch hole in 
the other end one-half inch deop; tap out the latter 
hole with an 6-32 tap and put a screw with a washer 
on it into it Finally, smooth up both posts with a 


Hole for 

.AJ ijsi- - - 

intb Serf v, 


Now get a piece of heavy spring brass, phosphor- 
bronze, or steel, one-half inch wide and two and one- 
half inches long, and drill, or punch a one-eighth inch 
hole in each end of it T and three-quarters of an inch 


Screw Po.5 
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from ihc end holes punch a onc-fhirty-sccond indi hole, j jeen ta id up s then put a sheet of pasteboard on the top 
Push a tli ree-thi rty-seconds inch long piece of aTld the bottom D f condenser, and tie it together 
platinum wire in the middle hole arid peeu it down a p i cce D f str ] n £ 

vvith a ha ™" er u,llil !t llili s P rca ; d ouE int ° fl!lt disk Next cut off a couple of pieces of copper wire ’ about 
on one side shout one-eight:! inch in diameter, as s ; x j nc | les long and solder one end of each one to the 
shnun at C. This done, sJLp a screw with a washer on 0pp05ite tnda of t[le tin- foil. To do this, use a soldcr- 
ll through tlie hole nearest the platinum disk; then put j„g eopper that has been freshly tinned, some good 

11 tlirough the hole in the vibrating spring post and so£t s0 | der a]ld rtsin for the fluXi and you milEt ht 

fii.al.v screw on a nut very careful tiiat you do not melt the ends of the 

Last of all, gel a soft iron rod three-quarters of an t ; n / foi[ . ThSs finishcs up , llt CO ndenser. and the next 
mch m diameter and saw off a piece one-half inch th ;„ g to do ; s (o make the basc for your induct [ on co j|, 
long; Tile it up smooth and drill a three- thirty-seconds . Fl „ lblc Elrand „ d „, irc is , bc bcst 

mch hole through the center of it, and counter- How tQ Make the Wood Base— Make as neat a 
sink one of the ends of it; slip a S-32 flat headed box basc „ you can of any kind of hard wood that 
machine strew through it and on through the hole tn oqq 

the free end of the vibrating spring, and put a nut on it. Y 0u can get. By a box base is meant a basc that ts 

This completes the parts of the vibrator and it is now niadc like a box, that is, it has a top, bottom, ends and 

ready to be assembled on die base of the coll, as shown sides, and is hollow. Use otic-quarter inch thick stuff 
at £, f and have it five inches wide and ten inches long, out- 

side measurement. Make the ends and sides two 
Paper^^ inches high, and glue these to the top, as shown at A In 

Foil Cut a bottom out of any kind of thin wood 


Tirvfoi] 

Fig-, r.45, How the Con-ck n ser tl Billtl Up. 

How to Make the Condenser. — As I have men- 
tioned before, the condenser is built up of alternate 

268 10“ ' B A Corner Block 

leaves of paper and till-foil, every other leaf oi the 

latter projecting beyond the paper a little on the right A, Toe Box Sa.se - 

. . , . r,, luff. i_|j6. Ihc Basc for cite Spark CclE. 

and the left liana side, ns shown m rig, 14 j. 10 

make the condenser, cut out about two hundred sheets and Slave it of such sue that it will just slip into the 
of good thin writing paper, which must be absolutely base. This done, make four base blocks o£ one-quar- 
free from pin holes or other punctures, four and one- ter inch thick stuff one and one-half inches square, as 
half by eight inches on the sides: and then cut out an shown at B. 

equal number of sheets of tin-foil four by eight inches How to Assemble the Parts, — The first thing to 
on the sides, do is to mount the vibrator on top of the base together 

To build up the condenser, drive four large pins with the binding posts, and to do this drill four one- 
into a smootli board to serve as a form. Lay a sheet eighth Inch holes through the top at the points, as 
of paper against the pins, then a sheet of tin- foil on shown: and you can drill two more of them at the 
the paper so that the latter will have an even inartrin same time for the screws that are to hold the coil 
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ndard, and the bind- until tine point on the; screw and the disk on the spring 
wire around each of art separated a little. Now connect the primary bind- 
Lite washer in.sidc of ing posts with a battery that will develop at least six 
e up tight. Finally* volts; but all primary cells will run down very quickly 
ith a couple of wood if the coil is kept in operation for any length of time. 
:r inside of itj when If you use a storage battery to energize the coil# 

it is a good scheme to connect a rheostat, that is, a 
The diagram given variable resistance, in the primary circuit. Under no 
:k cell is wired up. circumstances, connect the colI with a 1 10- volt circuit, 

unless you have a fuse block, double-pole, single- throw 
Switch in the primary circuit, and then you must be 
very careful when you cut out the resistance. 

When you have the coil connected with a source of 
current, screw up the adjusting screw very slowly until 
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the point of il just snakes contact with the disk on the 
spring. The spring should then begin to vibrate with- 
out having to be started. When it does so you can 
screw up the adjusting screw a little more and pull 
the spark-gap rods farther apart, but never pull them 
more than one inch apart, or the secondary coil may 
break down. As you screw up the adjusting screw, 
the point and disk make better contact and more cur- 
rent will flow through the primary coil, and the spark 
will get whiter and fatter,, 

Theory of the Spark Coil,— You have already 
seen in Chanter V that when a current flows through a 


Armature 

■Support 

lAdjustinfj 
i t 5cr*w 


Support- 


Fig. 14S. The Spark Call Complete, 


How to Work the Spark Coil. — Push the spark- 
gap rods together until the points, or balls, are about 
one-quarter inch apart. Unscrew the adjusting screw 
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of current is dosed, and the current then Hows through 
the primary coil. As it docs so two things take place, 
and these are (1) the core is magnetized and (2) the 
magnetic lines of force that are set up around it t\v- 
pand, and as they do so they cut the wires of the sec- 
ondary coil, when a current is set up in them in one 
direction. 

The instant the core is magnetized it pulls the arma- 
ture, which is fixed to the spring, toward It, when the 
contacts of the adjusting screw and the spring are 
separated, and this breaks the current that is flowing 
in the primary coil Again, two things take place* 
namely (1) the core is demagnetised and (2) tire 
magnetic lines of force that are set up around it con- 
tract and as they do so they cut the wires of the sec- 
ondary coil again, when a current is set up in them in 
the other direction. 

In this way, then* every time the contact points of 
the vibrator make and break the circuit, an alternating 
current is set up in the secondary coil, and as the 
vibrator interrupts the current several hundred times 
every minute there are an equal number of alternating 
currents set up in it. Farther, and equally important, 
the secondary coil steps up the pressure, or voltage, 
of the coil enormously as against that of the current 
which flows through the primary coil. 

This it does in virtue of the fact that there is a 
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SOME EXPERIMENTS WITH YOUR 
SPARK COIL 

There are a large number of startling and very 
spectacular experiments that you can make with a 
spark coil* and it has, besides, numerous practical uses, 
such as producing sparks for igniting the fuel charges 
of gas and gasoline engines, energizing X-ray tubes, 
setting up electric oscillations for wireless telegraphy, 
etc. In tit is chapter I shall tell you how to make some 
entertaining ami instructive experiments with your 
spark coil. Others you can devise for yourself. 

The Electric Spark Between Points, — Connect 
your spark coil up with a key and battery, as described 
In the preceding chapter, and slip a pair of bent 
pointed wires into the binding posts on top of the 
spark coil, which, you will remember, are connected 
with the ends of the secondary coil, as shown at A in 
Fig. 

Mow, (1) separate the points about one inch and 
press down on (be key, when a reddish, stringy spark 
null jump across the gap. Next, (2) set the points 
about one-eighth inch apart, when the spark will be 
whiter and fatter. This is because the longer the 
spark gap is. the higher the voltage must be to break 
down the air in the gap, and the smaller the current 
will be. oto 


small number of turns of wire on the primary coil and 
a very large number of turns of wire on the secondary 
coil. As an illustration, if the primary coil is formed 

ol ten turns ol wire, and Hie secondary coil is termed 
of one thousand turns of wire, then the pressure, or 
voltage, of the currents that arc set np In the secondary 
coil will be one hundred times as high as that of the 
current flowing in the primary coil Tkc amount of 
current, or amperage t will be proportionately smaller 
sd that we have a high potential current of very small 
amperage at the terminals of the spark gap. 

Finally, the condenser shunted across the contact 
points of the vibrator is necessary to prevent the cur- 
rent from jumping across them, or arcing t as it is 
called, when the break takes place. This it does by 
taking up the current, that is, the latter charges it 
instead, and when the circuit is again made the con- 
denser discharges through it and this gives the pri- 
mary coil an extra kick, which further increases the 


potential, or voltage, set up 
coil. 2 yy 
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the word out of a sheet of tin- foil arid fixing it to a 
perfectly dry board with shellac, as shown at A in 
Pig. /jo. The sparks jumping across the minute gaps 
between the adjacent squares of tin-foil, produce the 
word in brilliant flashes when you perform the experi- 
ment in a dark room. 

Making the Electric Spark Sign Its Name.— 
When you make the high potential electric current of 
a spark coil jump between the pointed electrodes and 
a surface that is a good conductor, it forms a tret- 
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like image that is both realistic find pretty. This image 
is the signature, or autograph, of the electric spark. 

To obtain such an autograph, rub a wee chop of 
kerosene on a- sheet of glass about one inch wide and 
three inches long, and then smoke it over the flame of 
a candle. Set the points of your spark coil about one- 
eighth or one-quarter inch apart and hold the smoked 
glass between them, as shown at B t when sparks will 
radiate from them all over it in every direction, If 
you will look at the autograph with a low power 
microscope, you will see exactly how the sparks acted 
on it. 

Making a Photograph of an .Electric Spark. — 
Another and more permanent way to get a record of 
the image of an electric spark is to set up your spark 
coil in a photographic dark room. Then under a red 
light take a three and. one-quarter by L four and one- 
quarter dry plate, such as is used for making nega- 
tives, from the box and hold it between the pointed 
electrodes of the spark coil for half a minute or so; 
now develop and fix the plate in the usual way, when 
you will have a Easting record of the spark. 

Pulling the Spark Out of Its Path.— Hold the 
flame of a candle near the spark of your spark coil, 
when it will be attracted to it r as shown in Pig. ;j/„ 
This is due to the fact that the heated air around 
the flame is a better conductor than the cooler air 
Farther away. 

How to Get Sparks from Water.— Fill a glass 
tumbler nearly full of water, connect a wire to one of 
the binding posts of your spark coil and let the other 
end dip into the water. Connect another wire to the 
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other binding post ol the spark coil and fix its free 
end to the edge of the glass so that it will come to 
within one-sixteenth inch of the surface of the water, 
as shown at A in Pig. Now press down on the 

key, when a bright spark will jump between the water 
and the end of the wire. 



Lighting a Gas Jet With an Electric Spark. — 
When the pointed electrodes of the spark coil are 
brought dose together, quite a hot spark 5s produced 
and this will Ignite gas, paper, lycopodium, guncotton, 
and other easily inflammable substances. To light a 
jet of gas by means of an electric spark, separate the 
pointed electrodes of your spark coil about one- six- 
teenth inch and hold the coil close to the gas jet, as 
shown at B. Now press down on the key and the 
spark will light the gas. 

Lighting Paper With an Electric Spark, — Hold a 
bit of very dry tissue paper between the electrodes 
forming the spark gap, press down on the key, and the 
paper will ignite. Lycopodium comes in the form of 
a powder, and this can be ignited by placing a pinch 

of it on a card and holding it between the pointed ends 
of tlic spark-gap electrodes. A bit of guncotton held 
on a toothpick in tins path of the spark will be ignited 
by it and disappear completely in a flash. 


Ar Getting Sparks From Water 



Br Lighting A Gas Jet With a Spark 

Fi.g_ igi. Two More Cootl E*penm<tflts. 
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inging M Error.— just hi from of the rapidly rotating disk, and then 
:harge that passes have your chum press down on the key. livery time 
single continuous a spark takes place the picture of the world you have 
iinber of separate sketched on il will appear to be stationary, provided 
discharge and sec ^e disk makes one complete revolution in the same 
couple of threads length of time that intervenes between any two suc- 
ihree inches long, cessive sparks. This experiment shows that the elec- 
tric spark is practically instantaneous. 

0 t ic rca to- The Radial Disk Experiment* — In Chapter X we 

! / ^ explained under the lurid caption of “ The Prohibition 

1 m iff- *53* an Jag-o-scdpe rt how to make a radial disk. Now, by 

spinning this disk either hy means of a motor or by 
twisting and untwisting a string loop, the same effect 
described in the foregoing experiment can be per- 
formed with even more striking results. 

That is to say, when you make a spark take place in 
front of the rotating disk, tine radial bars on it will 
*- thread appear to be stationary If the rotation of the disk and 
the successive sparks are synchronous that is, if they 
J take place at identically the same times. By making 

the disk rotate faster, or by slowing down the time 
period of the vibrator of your spark coil, the bars 
on the disk will seem to turn slowly backward, 


SporK 

By making the disk rotate slower or increasing the 
interruptions of your vibrator, the bars on the disk 
will seem to turn slowly forward, Finally, a speed 
freely and may be had where one of the sets of radial bars will 
apparently turn to the right and the other set of bars 

All of these effects are 
due to the fact that the electric spark as practically 
instantaneous. 

The Rainbow Colors, — Make the disk described 
5 caption ex- under the caption of " The Colors of the Spectrum/' 
disk out of stiff in Chapter X, and either mount it on the shaft of a 

in diameter, and draw a small motor, or. lacking this, make a bum a wheel of 

one of the hemispheres of the world on it. it, as described under the caption of M Making the 

Now rotate it rapid ly* and to do this you can punch Earth Stand Still M in this chapter, and rotate it in 

a hole in the center of it and put it on the shaft of a front of the spark; of vour coil. Now, when it gets up 

sin all motor, as described in Chapter X. to speed, the colors will merge into each other, and 

2SG the disk will apparently be white; hut every time you 

Or you can punch two small holes near to and on press down on the key and a spark passes, you will sec 
opposite sides of tlie center of the disk, and run a each color stand out distinct and perfectly still. This 

double string about two feet long through them. Now, experiment also shows that the electric spark is al- 

by twisting: up the strings and then puking on them most instantaneous. 

to make them unwind, then slacking up a little on them What a Geissler Tube Is and Does. — The most 
until they wind up on it again the other way, and pull- brilliant and beautiful experiment that you can por- 
ing on it again, the disk will rotate first in one direction form with a spark coil is lighting up a Gcisster tube* 

and then in the other, A GeissEcr tube is a tube with a wire electrode sealed 

Set your spark call so that the spark will take place f n each end, and from which the air lias been pumped 


WITitpnc] 

lYl'i rror 


Fig. I S3- Analysing the EEcciric Spark. 

see to it that the mirror swings to and fro 
evenly. Now set your spark coil up in front of the 

mirror so that when you press down on the key you will seem to turn to the left 
can See the image of the sparks in it. Give the mirror 
a swing, when you will see the separate sparks of 
which each discharge is formed. 

Making the Earth Stand Still, — T 
agge rates the facts somewhat. Cut a 
cardboard ahout three inches 
picture of 
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out and a s fight tract of gas has been admitted when 
the tube h sealed o(T. 

1 So called because lc is. ttnuiifid afier "(s originator Heinrich 
Geissler ■&! Germany. Born 1814, died i 3 ?q. 

When the elec trade 5 of the tube are connected with 
the spark gap of a spark coi] r the tube will glow with 
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a soft radiant light, the color f which depends on the 
kind of gas that is in the tube and also the glass of 
which the tube is made. Further, the light in the tube 
is stratified, that is, broken up into separate parts or 
strata, and it h cold like that produced by the firefly. 
One form of Geissler tube is shown in Fig. 24 in 
Chapter II. 



Fig. 154. A Couple of Speclacutar Experiments. 


How to Light Up a Geissler Tube, — Connect up 
the electrodes of the Geissler tube to the binding posts 
of your spark coif, as shown at A in Fig. 154, and close 
the battery circuit either with a key, or by screwing 
up the contact points, when the tube will be beautifully 
illuminated. Two or more tubEs can be connected to- 
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gel her and the cud electrodes connected with the spark 
coil, when they will all be illuminated, as the amount 
of current required to energize them is very little. 

Lighting a Geissler Tube Through Your Body. 
— Connect one of the binding posts of your spark 
coil with a si reel of tin, copper, or zinc, lay it on the 
Hoar, and stand on it. Now hold a Geissler tube by 
one qf its electrodes close to, but not touching, the 
other binding post of your spark coil, as shown at B . 
Now set your spark coil into action and tile tube will 
light up. 

Transmitting Electricity Over a Single Wire. — 


Remove the metal plate from the end of the wire and 
connect the wire with one of the electrodes of the 
Geissler tube: hold the other electrode in your hand; 
now you turn on the current, when the tube will light 
up as before, but not so brightly. 

The Whirling Geissler Tube, — Otie of the pret- 
tiest effects in the whole realm of experimental elec- 
tricity is had when a Geissler tube is illuminated and 
then rotated. When the tube makes one complete 
revolution every time the vibrator makes and breaks 
the current, the tube will appear to be standing still. 
If the tube makes one and a fraction revolutions every 
time the current is made and broken, it will appear to 
be turning very slowly forward, while if it rotates 
slower than one revolution every lime the current is 
made ant] broken, it will appear to be turning slowly 
backward. 

How to Make a Geissler Tube Rotator, — If you 
have a small motor, it is easy to arrange the Geissler 

tube so that it will rotate, but if you haven't one you 
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can make el hand rotator in the following manner: 
Get a board for a base one inch thick, three inches 
wide and ten inches long. Make a grooved pulley 
one-quarter inch thick and three inches in diameter b\ 
gluing a number of pasteboard disks together, and cut 
a one-quarter inch hole in the center of it. Saw, or 
cut, an ordinary spool in two and glue the check side 
of each half to the opposite sides of the pulley, as 
shown at A In Fig, 755. 



CA) Fig. 155, A Rotator (or a Gassier Tube. 


Now take a piece of dowel one-quarter inch m di- 
ameter (this you can get at a carpenter shop or a 
lumber yard), smear a little glue on the middle n£ it, 
and slip the pasteboard pulley and half -spools onto it. 
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Next, make two standards one-half inch thick, two 
inches wide and four inches high, and screw a one- 

quarter inch scrcw-evc in the top of it, as shown at 3. 
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Tins done, cut a groove round the middle of a spool, 
and glue it on a piece of one-quarter inch dowel, three 
and one-quarter inches long, slip the ends of this shaft 
through the scrcw-eycs of the two other standards; 
glue and screw these to the base-hoard, and it is a good 
scheme to brace them with an angle block on each side. 
Tie a piece of soft string around lire grooved pulleys 
for the belt, and the rotating part of the rotator is 



The next and last tiring to do is to make the brushes, 
which carry the current from the spark coil to the 
Gassier tube when it is rotating, Cut out two brass 
strips, each about one-quarter inch wide and two inches 
long, and screw these on top of one of the standards, 
as shown at A , and bend over the ends of each unu. 

To conduct the current from the brushes to the 
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Geissfer tube when it is rotating, mount the latter on 
a strip of cigar box wood about two indies wide and 




Cr Front of Rotating Board 
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Dr Back of Rot^tin^ Board 

(C-D) Fi£. E 5S- H*w 1 he Rotating Element is Made. 
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seven inches long; cut a one -quarter inch hole ill the 
center of it and then fix two fiat rings, which you can 
cut out of sheet brass, to one side of it, as shown at C 
and D, 

Solder a wire to each ring and bring the one from 
the inside ring up and over the outside ring, then over 
to the hole in the board and through it, when you can 
fasten it to one of the terminal rings of the Gtissler 
tube Oft the ottier side, Bring the wire from the Out- 
side ring over to the other hole in the hoard, then 
through it, and fasten it to the other terminal ring of 
the tube. 

Finally, slip the board with the Gcissler tube on it, 
on the end of the shaft so that the brass brushes on 
top of the standard will make contact with the rings. 
Connect the wires leading from the brass hr u slits to 
the binding posts of your spark coil. Now switch on 
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the current and turn the driving pulley, when the 
Ge Essie r tube will rotate and produce the most beautiful 

illuminated color effects imaginable. 
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XVII 

MOTOR CAR IGNITION, LIGHTING 
AND STARTING 

In these days of gasoline engines you should be at 
least on speaking terms with electricity, and if you 
own a motor-car it will be worth your while to learn 
something about how the ignition, lighting and start- 
ing systems work* To look at the electrical equip- 
ment on a car without having teamed about the dif- 
ferent parts of it first, is like looking at a pile of the 
pieces of a jig-saw puzzle, only the former is much 
harder to solve than the latter. A careful reading of 
this chapter will, however, enable you to separate the 
different components and know them when you see 
them in a car, and this will help very greatly to clarify 
the subject in your mind. 

About Ignition Systems in General. — When the 
gasoline and air mixture, or fuel mixture t as it is 
called, ls compressed in the cylinder of an engine, 
some means must he used to fire ft. On all motor-car 
gasoline engines an electric spark is used to fire the 
fuel charge, as the compressed fuel mixture is called. 
To sot up the 5 park, a high voltage current, or high 
leu stun current, as it is generally termed, is used and 
tliis is set up by One of three different kinds of ap- 
paratus, which named are (1) an ordinary spark coil 
with a vibrator; (2) 3 magneto, which is a small dy- 
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namo electric machine, and (d) a spdi'k coil with a 
drctiil-brcakcr. 

How the Vibrator Spark-Coil System Works. — 
The apparatus for a vibrator spark-coil system con- 
sists of: ( 1) a battery f a spark coil with a ti- 

brator, (3) a timer, or a distribmor, and (4) a spark 
ping. 

The Battery. — ■'This can be either, (a) one made 
up of dry cells, or (A 1 ) one of storage cells, and both 
of these kinds have been explained in Qiapter III. 
Since nearly every motor-car that is made at the pres- 


of engine as called a four-stroke cycle engine, 

The first stroke of the piston draws in gasoline 
mixed with air, or fncl mixture, as it is called, and 
this is termed the Sit cl ion stroke; the second stroke of 
the piston compresses the fuel mixture in the cylinder, 
and Elds is called the compression stroke; at this in- 
stant the electric spark fires the compressed fuel mix- 
ture, or fii-d charge , as it is now termed, when the 
explosion of tile gases of which it is formed drives 
the piston forward, and this is the third, or power 
stroke; and, finally, the fourth stroke forces the burnt 
gascsout of the cylinder, and this is called the exhaust 


ent time is provided with a storage battery for lighting slroke. These strokes arc shown dia grammatically in 
and starting, this is generally used for energizing the Fig. r$6, 


spark coil of the ignition system; but where a car is 
provided with only a spark-coil ignition system — that 
is, where it is not equipped with a magneto also — it is 
a good scheme also to provide a dry battery. 

The Vibrator Spark Coil. — This coil is simply 
an ordinary spark coil like die one described in Chap- 
ter XV h but it Es enclosed in a box, instead of being 
mounted on a base, and it is smaller, giving a spark 
about one- half inch long. The vibrator is worked 
magnetically, that is, by the magnetization and de- 
magnetization of the core of the coil. It is energized 
by either a dry cell battery or a storage battery. 

The Strokes of a Four Cycle Engine. — Now, be- 
fore we go on with a description of the apparatus, you 
must know the principle a gas engine works on. Knch 
cylinder of a motor-car engine has only one effective, 
or power stroke in four, and for this reason this type 
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A-The Section TJ.-TbeCampr«ss- CFThe D.'Ihe Exhaust 
Stroke ion Stroke Power Stroke 

Stroke' 

Fag- ij& How a Singly Cylinder Four Strok* Cyctc 
Engine Wi>rl:v 


The Spark Ptug.—To make the spark take place 
. , . ,300 

hi the lie ad of the cylinder and ignite the fuel charge, 
a spa rk plug is used- This little device, which is shown 
in cross-section at A in Fig r i$j r and ready to use at 
B, consists of (fl) a wire, called the central electrode, 
on one end of which is a binding post, anti having on 
the other end a platinum wire, or other nietal wire 
that lias a high melting point, 



Bindinq 

Post J 

Central 

Electrode 

Porcelain 

Insulator 

- P3uq Body 

. Pluq Body 

Electrode 



Ar A Cro'SS Section BrThe Spark Plutj 
oi a Spark Pluq Ready for Use 

Fig. T57, Hrwv ihc Spark Plug h Made, 

This electrode is sealed in (A) a porcelain tube 
which insulates it from (c) a threaded brass tube 
called the plug body, and to this is secured (d) an- 
other platinum, or other metal, wire. Tile points of 
these electrodes come very dose to each other and so 
form a minute spark gap. The plug body is th reader! 
and this permits the plug to be screwed into the head 
of the cylinder of the engine. 

From this construction it is cl celt that when the plug 
is screwed into the cylinder the spark gap is Inside of 
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the latter, and the binding post is outside of and in- 
sulated from it. When the plug is connected to the 
other parts of the ignition systcnij a wire from die 
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binding post forms one of the leads, while the engine 
vtidf forms the other lead. 

The Timer and the Distributor, — The Timer .* — 
As you know* ii you connect tile primary coil of your 
spark coil directly to a battery and start the vibrator 
going, a continuous stream of sparks takes place in 
the spark gap, and if, under these conditions, the sec- 
ondary coil of the spark' coil was connected with the 


Bittery 



Fig. 15S. Haw the Timer For a Single Cylinder Four 
Stroke Qyck Huguic Works. 


spark plug, the sparks would fire the fuel mixture as 
soon as the suction stroke begins to draw it in. It Is 
evident, therefore, that the spark must take place at 
the precise moment when the ignition of the fuel 
charge will give the greatest explosive power. To do 
this In a single cylinder engine, a. timer is used, and 
, ■ , S{)2 

where an engine has two or more cylinders, a dis~ 
fribulor is used. A distributor is really a tinier, too, 
but it is so called to differentiate it from the device 
used for a single cylinder engine, 

Hoti* a Timer JVorks. — NT ow let us take a, single 
cylinder, four-stroke cycle engine and see just how 
tine battery, the spark coil, the spark plug and the 
timer are connected up and how they work. The 
timer, as you will see in the diagram in Fig, f^ 8 , con- 
sists of a cam, that is, a projection, on a wheel, or 
shaft, that is rotated by the crankshaft of the engine. 

Fixed to the body of the engine, but insulated from 
it, is a spring nmke-and-break contact, or eofifflcF 
breaker, 35 it is called, artel the free end of the spring, 
to which is fixed one of the contact points, presses on 
tlie cam wheel, or shaft. Now, every time the crank- 
shaft makes two complete revolutions, which is equal 
to four strokes, of the piston, the cam wheel, or shaft, 
revolves once, and, hence, the cam strikes the spring 
once in every four strokes of the piston. 


When it does so it presses the spring over until the 
point that is on it makes contact with the fixed point, 
and this doses the primary circuit; the battery then 
energizes the coil and the spark takes place in the 
spark gap of flic spark plug. 

The Distributor {shown at Fig. jyp).— This de- 
vice consists of a ring, or a block, of Insulating ma- 
terial, and on the inside of, or around, which there 
are as many fixed contact points as there are cylinders 
to be fired. Each of the contact points is connected 
with a binding post; inside of the ring of the fixed 
contact points is a rotating contact arm, and this is 
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driven by a shaft which is geared to the crankshaft 
of the engine. 

Now, let us suppose that the engine has four cyl- 
inders, in which case four spark coils must be used, 
and one of the wires I rum each of the primary coils 
is connected with its respective post of the distributor, 
while all of the other wires of (lie primary coils lead 
lo one post o-f ilie battery, atid the other post of the 
battery is connected with the rotating contact arm. 


B ftltcry 



Fs£. ln.g. How fhc Distributor for a Four Cylinder, 

Four Stroke Cycle Empiric Works. 

Finally, one of the wires of each of the secondary 
coils is connected with the post of its complementary 
spark plug, and all of the other wires of the Secondary 
coil are connected with the body of the engine, or are 
grounded, as this kind of a connection is called, so 
that they are really connected with the spark-gap points 
that are fixed to the plug bodies, 

Now, when the engine is running and the contact 
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arm Es rotated, it strikes cadi of the fixed contacts in 
turn and so closes tlie primary circuits of the coils one 
after the other. The points of contact are so timed 
that at the instant the piston of each cylinder has com- 
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plcted its compression stroke, a spark takes place in voltage, or high tension, currents in the secondary 

the spark gap of the spark plug and fires the fuel coil just as tliEy do in an ordinary spark toil, 

charge. An interrupter, or circuit-breaker, as it is called, 

How the Magneto Works.— The next improve- ^icb fs worked by the pump or cam shaft, is con- 
ment in ignition systems to follow the vibrator spark ncctpcl c ' raut with the primary coil and a condenser, 

coil was the magneto. This generator consists of an wtl ^ 1 placed in one end of the armature, Es shunted 

armature rotating between the poles of a powerful, ^und the contact points. A wiring diagram of a 
permanent steel magnet. Now* there are two kinds of high tension magneto with its Interrupter, or circuit- 
magnetos, and these are (1) the tom tension magneto ^caliCf t arid distributor, is shoivn in Pig. i 6 i t 

How the Circuit-Breaker Spark-Coil System 
Works. — 'When electric lighting and starting came 

so r> 

into vogue, every car so equipped hod to carry a 
storage battery to supply the necessary current, and 
having ample current at hand at was the most natural 
thing in the world to use it for ignition purposes. 
This being the case, and since the magneto is an ex- 
pensive piece of apparatus, the circuit-breaker spark- 
coil system was devised, 
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the armature is wound with a single coil of wire only, 
and when it is rotated in the magnetic field it generates 
a low voltage alternating current, This is led to a 
spark coil, which it energizes just as a dry cell or 
storage battery does, The armature of the magneto 
is usually driven by the pump shaft or cam shaft of 
the engine, The Ford magneto is of the low tension 
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type, but its design is different and its armature is 
connected direct to the crankshaft of the engine. 

In the high tension magneto the armature is wound 
with two coils of wire, namely, a primary coil and a 
secondary coi!, and it is really a rotating spark coil. 
As the armature revok es, low tension currents are set 
up in the primary coil by the turns of wire cutting 
ilie magnetic lines of force, and these induce high 
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Fift- rGz Wiring E3:3£iniTi the Circuit Breaker 
Spark Coil System. 
fFor a Sin-Cylinder Engine. } 

This system consists of: (1) a single spark coil 
made like an ordinary spark coil, but without the 
vibrator or it, and which Is energized by the storage 
battery; (2) a mechanical Enterruptor, or circuit- 
breakcr t Tike that used with the magneto, and which is 
driven by the pump or cam shaft of the engine, and 
(3) a distributor, alf of which are shown in the wiring 
diagram in Pig. 162 , 

The drenit-hreaker is formed of a cam made in the 
, f , 307 

shape of a nut, and this lias as many comers On it as 
there are cylinders to be It red. The contact arm of (he 
distributor is fixed to Use free end of the shaft, while 
the stationary plate that carries the fixed contacts is 
held in place so that the arm revolves on or dose to it. 
Both die circuit- breaker and the distributor are 
mounted in an insulating cover, or housing f as it is 
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called , atid together they form what is called an igui- (l) the . 
ft on head. tem, In 

How the Electric Light System Works, — The needed f 
lighting Sj'stcm of a motor-cir is formed of three prin' the Irani 
ci pal parts, and these arc (1) the storage battery r (2) Fig, 16$ 
the dynamo to charge it, and (3) the automatic cut- In the 
out. Storage batteries arc made for different volt- of these 
ages, but most of the makes of tars use a 6-volt bat- Whichev 
ter)'. The storage battery, as you know, must be re- 
charged, and to do this a small direct current gene- 
rator, or dynamo, which is driven by the engine, is 
used. 

The reason an automatic cut-out must be used is 
this; When the engine is running at its normal speed 
the dynamo develops a higher voltage than the storage 
fritter) 1 docs, and then the current from the former 
flows into the latter and charges it. On the other 
hand, when the engine is running slowly it develops a 
lower voltage than the storage battery, in which case 
the current from the latter would flow into the former ^ 

and run it as motor, thus wasting its power. To pre- 
vent this, an automatic cut-out Is connected in the 
circuit between the storage battery and the dynamo, j, 0 % 

so that when the latter is developing a higher volt- 
age than the former, the cut-out doses the circuit, and 

d OS 

when the former is developing a higher voltage than ^ l 

the latter, the cut-out opens the circuit. tnC 

The automatic cut-out consists of a pair of platinum 
contact points, one of which is fixed and the other one 
is mounted on a spring, and it is, therefore, movable, 
like the vibrator of a spark coil, hike the vibrator, 
too, the Spring is worked by an electro- magnet, and 
these are connected in circuit between die dynamo and 
the storage battery. 

A second pair of contact points called the regulator 
points are also included in the circuit, and these arc 
likewise controlled by another electro-magnet. When 
the contact points ore separated, a resistance is con- ./ 
netted in the circuit of the field coil os' the dynamo; ' 

when tills takes place, the current generated by the u c 
dynamo must flow through the resistance and this ° l 

limits the amount that can flow into the storage bat- 
tery. This scheme prevents the dynamo from over- How? 
charging the battery. The way the battery, the fly- starting i 
tvatuo, the automatic cut-out, the regulator contact are (I) 
points and the lamps are connected in circuit, is shown (3) the 
in the wiring diagram in Fig. 163. Since yo 

Kinds of Wiring Systems, — There are two dif- switch tv 
ferent schemes used for wiring motor cars, namely, (1) bow 
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engine when you press down on the starting switch, 
and (2) how the motor is disconnected from the en- 
gine after it has started it. 

As the Edipse-Betuilv drive is used on a large mim- 
ic r of cars, wc will describe it as a typical starter. 
The rim of the flywheel of the engine has teeth cut 
in it so dial it is, in fact, a big gear, and the shaft of 
the motor has a small gear on it, which meshes anti 

311 

<3 e meshes with the flywheel gear, as shown at A in 
fig, i6g. 1 f now you wilt look at B y you will see that 



the drive consists? of a sleeve with screw threads cut 
on it, and this is slipped over the shaft of the motor. 
The sleeve is fastened to the shall ol the motor by 
means of a strong spiral springs one end of which is 
bolted to the shaft and the other end is screwed to the 



The small gear lias th reads cut on the inside of it, 
so that it will screw on the threaded sleeve like a nut. 


812 

and, moreover, it is weighted on one side. Since this 
gear can screw to and fro oil the shaft, It is evident 
that when it is at one end of the latter Et will mesh 
with die flywheel gear, and when ii screws along the 
shaft it will demesh from the latter, This is alt there 
h to the drive, and now let's see how it works. 

The first thing to learn is what the action of the 
drive is when it starts (lie engine. By referring to 
j'oli wiit observe that the gear on tire threaded shaft 
of the motor is demeshed from the flywheel gear of 
the engine. When, now, you press down on the start- 
ing switch, the circuiL connecting lire battery and the 
motor are closed and the threaded shaft of the motor 
soon gets up to speed. 

The small gear on the shaft does not, however, ro- 
tate with the shaft, for the weight on It keeps it from 
doing so, with the result that it screws its way to the 
outer end of the shaft until it reaches the end, when 
it meshes with the flywheel gear. Having reached the 
end, it must, of course, turn with the motor shaft* and 
hence it turns the flywheel, which is keyed to the 
crankshaft of the engine. 

Once the engine is started the speed of the periphery 
of the flywheel gear is so much faster than that of the 
threaded shaft, the small gear gradually begins to 
screw Its. way back toward the motor and so moves 
onL of mesh with the flywheel gear. When this takes 
place you release the switch, when the motor stops and 
the small gear is in its original position ready for the 
next starting. 

Ji 5 

XVIII 

FUG DISCOVERY AND USE OF THE X-RAYS 

How the X-Rays Were Discovered, While ex- 
perimenting with a Crookes tube 3 Wilhelm Roentgen 
discovered the l< X-rays,” or as they arc also caked. 
Roentgetl Rays, it was Oil November fith, I SDfj, that 
this German professor first saw the new and unknown 
rays, or, rather, the effects of them, but he did not 
make his observations public for several months. On 
that first memorable day. in his laboratory at the 
University of Wurzburg, Bavaria, he noticed a faint, 
flickering, greenish light upon a piece of cardboard, 
which lie had painted over with a fluorescent chemical 
compound, and upon the faintly luminous surface was 
the shadow’ of a line. This strange effect took place 
in a perfectly dark room, from which every known 
kind of ray had been carefully shut out. But in that 
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room a Crookes tube, energized by a spark coil, was 
in action, and a [though the former was entirety cov- 
ered with black cardboard and the sparks of the latter 
were also shielded so that not even the feeblest ray of 
light could get through from cither of them, still the 
fluorescent chemical compound was made luminous. 

'A hIOiJs fi£d firm nf Grimier lube. 

This strange phenomenon led Prof. Roentgen to 
suspect (hat a hither bo unknown kind of ray was 
emanating from the Crookes tube, and a further ex- 
amination showed that ttiis was really the case; 

316 

further, and more wonderful still, that it had the 
power to pass through certain material objects which 
were opaque to light, and on striking a fluorescent 
screen to make it luminous. 

Roentgeifs Further Investigations. — After lie 
had observed that Hie fluorescent screen had become 
luminous by the bombardment of the invisible rays 
and the shadow of a line across it, the work of tracing 
that shadow to the object which produced it, and to 
verify the source of Lite rays to the Crookes tube was 
to the trained physicist but the work of a few minutes. 
Fur tlier investigation on Prof. Roentgen's part showed 
that the invisible rays had a marvellous power of pene- 
tration; he found that they would go through card- 
board, doth, wood and some other substances, but the 
met ah, such as gold, silver, copper, iron and lead, 
were less penetrable, and some of them, as, for in- 
stance, lead, were practically opaque. But, strangest 
of all, while the flesh of animals was very transparent, 
their bones were fairly opaque; and so when the dis- 
coverer held bis hand between the source of the rays 
and the fluorescent cardboard screen, he saw the 
shadow of the bones of his hand projected upon it. 
Not knowing what the nature of the new rays was, 
he called them A'-royy, since x in algebra represent? an 
unknown quantity. After he had made sure of his 
facts, he gave his secret to the world early in lEHC. 

Various Uses of the X-Rays. — The far-reaching 
importance of Prof. Roentgen's discovery was imme- 
diately recognized, and there was scarcely a branch of 
science in which it did not open up new paths of re- 
search. To the medical profession it meant a wonder- 
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ful advance in diagnostics, since certain disorders 
which had before been possible to examine only from 
the outside of the body could now he projected upon a 
screen, or photographed on a plate, and seen with the 

eye. 

During the late Great War, thousands of lives were 


saved by the use of the X-rays, for by means of X-ray 
photographs. Or radiographs, as they arc called, bullets 
and pieces of shell could be located with precision, 
while the extent and nature of broken bones were re- 
vealed, and with this knowledge the surgeon was able 
to act with certainty. In the diagnosis of various dis- 
eases, the X-rays are of the greatest value, and every 
hospital in the country now has an X-ray Outfit as a 
part of its necessary equipment. The X-rays have 
played an Important part in physics, especially tn the 
study of the structure of the atom, while in the in- 
dustries it has proved of great value in the quick de- 
tection of hidden flaws and impurities in the products 
that are turned out; further it is of great service to 
the customs' officers, who use it with telling effect when 
searching for contraband; while, Anally, it has many 
curious uses, as, for instance, in pearl fisheries, the 
oysters being examined by the X-rays instead of hav- 
ing to be opened, and those without pearls are re- 
turned to the beds uninjured. 

The Apparatus for Producing the X-Rays. — In 
its simplest form the apparatus needed for generating 
the X-rays includes; (1) a battery, or other source of 
current; (S) a spark coil: and (3) a Crookes tube, 
or X-TSy tube, as it is now generally called. To make 
the invisible rays manifest themselves* you will need 

(-1) cither (a) a fl Horoscope or (6) a photographic 
plate. 

The Source of Current. — The current for ener- 
gizing the X-ray tube can be bad from either a battery 
of primary cells, a storage battery, Or el direct current 
from a lighting circuit, Where an alternating current 
Only is available, a high potential transformer, like 
[hat employed in wireless spark transmitting sets, must 
be used instead of the ordinary spark coil. 

The Energizing Apparatus, — While you can use 
a very small X-ray tube with the two-inch spark coil, 
described in Chapter XV, if you wish to get really 
practical results you need a coil that will give a four- 
inch spark at least, while a one-quarter kilowatt trans- 
former will serve where an alternating current must 
be used. Finally, you can get very good results by 
using an electrostatic machine of the Tocpler-Holiz 
or Wimshurst kind, and these you will find described 
and pictured in Chapter I, 

The Crookes, or X-Ray, Tube,— A Crookes 
tuue differs from a Gcis&ler tube* which has been de- 
scribed in Chapters If and XVI, in that it has (tf) a 
spherical or oval shape, instead of a tubular shape. 
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and (5) the air is pumped out of it to a much higher when the tube is energized by an induction coil or 
degree, A Crookes tube in its simplest form has a other source of high voltage electricity, instead of 
pair of ’wire electrodes sealed m it, which serve to sparks jumping across from one electrode to the other, 
carry the current into and out of the bulb, as they do in air at ordinary pressures, tbe whole tube 

The kind of Crookes tube made use of by Prof, becomes filled with a vapor-like light. This action is 
Roentgen is shown at A in Pig. i66. As the X-rays due to the molecules of air which are still in the tube, 
act up by this kind of a tube are diffused, that is, they and which are forced from one electrode to the other; 
spread out from it in all direct ions, various kinds of in this line of travel they strike each other with such 
tubes have been devised which would project the rays force that the ciettrons ' of which the molecules are 

formed arc Set into rapid vibration. 

ttJ 

^ 2? a Molecules arc made up of atoms' each ot lti«e, It] lum. is 

^ made up of a central ogre of positive panicles pi electricity, and 

v- o _p ihesc 3 re surrDiiiidcd by ncyaliye pertLcIcs □£ electricity, wtucli arc 

•— \ ^5 I™ called iltitr'QttS. 

? in a Crookes tube, so called because Sir William 

Crookes first made it, it is expanded in a bulb-like 
^ J shape, and the air is pumped out of it so perfectly that 
<u yP ^ i> h a high vacuum is formed. Mow, when a high voltage 

I ■§ / si & . 321 

y, ^ f i -jj a ntrrent is sent through it, it takes on new properties 

t, > ^ if s ~ an d behaves in an entirely different way. The vapor- 

1 ® ^ d> Z, like light does not appear, but, instead, the interior o£ 

i| |/Mj£ ^ ^ the tube remains perfectly clear, and the glass of which 

-*■ "p ,£»-*-£. z. the tube is made becomes brilliantly fluorescent ■ this 

&.■■= u £.&■*- 2br f? ° is caused bv the bombardment of the few molecules of 

JE \ j uj b if ' ° u j£ air that still remain in it against the surface of the 

i 1 ^vr v ^41 s '™*. 

-g ci 0 ^ 3 tx) \\ f/f/rj, Eta How an X-Ray Outfit is Connected Up, — The 

< £° UC's £ ^ ^ battery, or other source of current, is connected with 

^ ^ A ^ the binding posts of the primary coil of a spark toil 

kh-w® < \\ m the usual way, and the terminals of the secondary 

"a \ Vr coil of the spark coil arc connected with the anode and 

u \ a r n? 

j* \ g/ if J: Fluartjcerti 

l ) j y Z & s ™ 

aw isr * 1 A- \ /TP* 1 - t / 

more nearly in one direction, and this resulted in the j— ? ^ — \ '3^_ " •- / 

three-electrode tube* Prof, Elthu Thompson was the 

first to design, a, three-electrode tube, which is shown Ar Schematic Di &r *m $ 7 How th* Fluaroscopo 

at IS. of the Connections iS-Made. 

This tube consisted of a third electrode farmed of 1% i&7- An X-Ray Outfit, 

a disk of platinum set between a disk anode and a cathode of the X-ray tube, while the anti-cathode, that 
concave cathode. Tlie third electrode, or anti-cathode, is, the middle electrode which sets up the X-rays, is 
as it is called, set at an angle of 45 degrees, and the connected with the anode, and all of which is shown at 
X-rays, which have their origin on this, are thrown A in Pig. i6y> 

down, as shown at J?. This type of tube is now called The Fluoroscopc and How it is Made. — The 
a single focus tube, and the commercial form of Et is word fluorescent means that property which some 
shown at C, transparent bodies have of changing the knglb of 

How a Crookes Tub* Generates X-Rays. — In a light waves and, hence, of changing their natural color 
Geissicr Lube the air 1$ only partly pumped outj so 322 

that die vacuum is verv- low. Under this condition to some other color, as when green crystals of fluorspar 
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throw off a blue light Now, just as Eight waves when 
they act on certain subs Lances cause them to become 
fluorescent stl also do the X-rays, arid, indeed, it was 
this action which led, as you have seen in the begin- 
ning of this chapter, to the discovery of the X-rays by 
Roentgen, 

There tire a number of chemical salts that become 
fluorescent when the X-rays arc directed upon them, 
but the two chief ones are pin lino -cyanide of barium 
and tungstate of calcium. To make a fluorescent 
screen, it is only necessary to glue, or otherwise ce j 
ment, one or the other of these salts to a sheet of 
cardboard. 

Since it is desirable to shut out all of the outside 
light when observing the action of the X-rays on the 
fluorescent screen, just as it is when you are looking 
through a stereoscope, Mr. Edison got up the simple 
device known as the fkwrQscQpc, It consists of an 
opaque, pyramidal shaped bos having at its large end 
the fluorescent screen and with the salt covered side 
of it facing the inside; at the small end is a shield 
iike that of a stereoscope, and, also like the latter, its 
edge is covered with a soft, fluffy fabric, so that all 
of the outside light will he excluded when you hold 
the fl uoroscope to your eyes. It 1? .shown at B , 

When you bold your hand on the outside surface of 
the screen of the fl Horoscope with the X-ray tube in 
action before it, as shown in Fig, i68 t the rays of the 
latter will pass through the flesh of your hand and 
cause the salts of barium or calcium to fluoresce, and 
then your eye wilt see the light of it; at the same time 

823 



the bones of your hand stop the X-rays, and that part 
of the fluorescent screen immediately under them re- 
mains dark, so that you will see the shadow of them. 


The Photographic Plate and Bow ic is Used,— 



The X-rays act on a photographic plate exactly as 
light waves do, and, hence, if you enclose a plate in a 
fight-tight holder, place your wide open hand flat on 

324 

top of it, as shown in Pig. i6g r and set the tube in ac- 
tion, you will obtain a picture of the shadow of the 
bones of your hand. Since a shadow picture of an 
object, or radiograph, as it is usually called, can only 
he made with an X-ray tube, it cannot be either larger 
or smaller than the object from which it is made, but 
neither this nor the fact that the pictures so made are 
really of (lie shadow the object casts limits the use of 
the X-rays as much as might naturally be supposed, 

327 

XIX 

WIRELESS TELEGRAPHY AHD TELEPHONY 

The Wireless Telegraph 

The wireless telegraph was invented by William 
Marconi at Bologna, Italy, in 1836, and in his first 
experiments he sent dot and dash signals to a distance 
of two hundred or three hundred feel. The first vital 
experiments that led up lo the invention of the wire- 
less telegraph were made by Heinrich Hertz, of 
Germany, in l&SS, when he showed that the spark of 
an induction coil set up electric oscillations in an open 
circuit t that is, a wire whose ends are not connected 
together, and that the energy of these oscillating cur- 
rents was, in turn, sent out in the form of electric 
waves. He also showed how they could be received 
at a distance and without the aid of connecting wires, 
by means of a ring detector, which he called a res- 
onator. 

Hertz's Classic Experiments, — To set up the 
oscillations and to radiate the energy of them in the 
form of electric waves, Hertz used a very simple ap- 
paratus. which he called an oscillator, and you can do 
the same. Cut out two sheets of zinc or copper six 
inches cm the sides and solder them to the free ends of 
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the spark-gap rods; now slip the rods through the 
binding posts of your spark coil and then put the balls 
on the opposed pointed ends of the rods, as shown at 
A in Fig, i/o. ggg 

To make the detector, take a piece of soft copper 
wire one-eighth inch in diameter and two feet long, 
and file down each end to a sharp point; bend it into 
a ring and have the points come within one-thirty- 
second of an inch of each other. If possible, get a 

The Oscillator 


Spark Gap SaNs 
./ Rod D 


Hertz. Oscillator, 



By a Spark Coil 

(C-D) Fig. ]?Q. The Hertz Apparatus. 

that takes place in die spark coil and oscillator is this: 
When the vibrator makes or breaks the current, one 
of the plates and the spark-gap rod connected with it is 



charged with +, or positive electricity, and the other 

*P ' 330 

one is charged with — , or negative electricity. When 

these are fully charged, they strain the air, which 
separates the spark-gap balls until it breaks down, 
3 when the two charges rush together to equalize the 

difference of pressure. 

As these charges rush together they burn up the air 
in the gap, and this is what makes the spark : the sur- 
rounding air then rushes in to fall up the vacuum, anti 
atuS it h this that causes the crackling sound. When the 

spark passes, the charges of electricity form a current, 
it at haiKl, use a ^ t ^ g STt rges from one of the metal plates through 
of an me 1 S p ar ^ which acts as a conductor, to the other 
ly e * nc ^ & pjate a ,id h^k again three or four times, as shown by 

L'crcv as s low n r - iC ^ ie , curve at D t and this is called an oscillating current, 
ate it front y our or C !crtrtc oscillation. 

Lt also permits a Since the inductance and capacitance of the plates 
and rods are very small, the frequency with which the 
—Now for the current oscillates may be at a rate as high as 100,000,- 
coil into action AO A times per second, and this will give a wave length 
few feet of and of three meters, or. roughly, nine feet. But you must 
■ t [ lc co |[ when not the idea that this many oscillations actually take 
he fine detector, place every second because after the current is set up 
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surges, nr oscillates, to am! fro between the plates, It 
sets up a correspondingly rapid alternating magnetic 
*♦ . 33L 

held around an-d at right angles to It, in whal is called 
the cihcr. The ether is a substance that is el million 
times thinner than air, as air is thinner Limn water, 
and it fills all spate. 

The rapidly alternating magnetic field produced by 
the oscillating current sets up an alternating electric 
Held, and this, in luntj a magnetic field, and so on, and Fig-. r?t. Sdnsmtie Dia^r-im of ,l Simple Coherer Indicator, 
these strains in the ether as they extend on out in solder one end of each one to a zinc or a copper plate 

space are called dcctro-maguctic waves, or, as Hertz that is six or eight inches On the sides, 

called them, electric waves, while they arc now gener- This done, clie off two pieces of three- thirty-seconds 
ally called just waves for short. These waves travel of an inch brass rod two inches long, and hie one end 
out from the oscillator at exactly the same speed as of each one off perfectly flat and even; fit these two 
light waves travel, that is, IS S, 300 miles per second, plugs, as they are called, into a glass tube one inch 
and they keep on going, just like light waves, until Jong, so that they will be snug and yet slide easily, 
their energy is used up by the resistances they meet. How take the rods out of the tube and slip them 

When the electric waves strike the ring detector 333 

their energy is changed Into high frequency electric Ulc hute * 3,1 lite s,liallcr bindin £ P°*ts. This 

currents, or oscillations, and as these surge in the ring doac ' hk oft a b]t o1 . coin sllckel and co ' n silver, and 
circuit thev set up sparks exactly like those of the IV. 1 V : " lcb Jl dlL bbn £ s thus obtained in the tube, 
oscillator system, but of course they are much more Fl , hold ttie tubc ™ v “' m bbdin £ P osts ™ d 
feeble. Tins, then, is the fundamental principle In- 1>us]l lllc bnl5 " P tu ^ tnt0 Et u,ltlS tbe are pressed 

volved in (1) setting up oscillations which send out togetlier, as ,s also shown .n //j, 

(2) electric waves, and these En turn (8) set up oscil- 1 °V £il P tbe ^ ree cnds tbe brass rods that arc 

1 at ions in the ring detector. These operations form ^ ecuie t0 lc sbeets z ' nc 0T ' tlto lbe lower 

the bases of wireless telegraphy as it is practiced bo.es of the binding posts, and then connect one of the 

to-dav by the spark method. ' Cohcr£r p[u " s Wlth ° 3ie P 05 * 1 of a ' dl T and the other 

The Invention of the Coherer.— In 1800 Edouard p0?t of tbe ]attCr to onc oi V t]e te ™ nate o i a gatva- 
Branly, of France, showed that metal Filings in a tube 1 "' n L <Lnd t.ie olhti terminal of it with the- rematn- 
ivere drawn to each Other, Or cohered, as it is called, Jt1 ? P ll S 0 the coherer, 

when dectric oscillations Rowed through them, and An " pImali ™ * f l!t> ” “ *** * * fmni !n <***" V ' 

this device he termed a radii? conductor; later this was Before you can receive ihe indications of the electric 

Empravcd upon by Sir Oliver Lodge, who called It a UlUC '’ 1 PC31t au *' ' VOlt ]lll]st adjust the coherer, and this 

332 >' ot) do SCrew-ing up onc of the plugs tight in the 

coherer, by which name it lins been known ever since, binding post; now grip the other plug with your finger, 
The coherer is wonderfully sensitive to the action of and w *th a twisting motion push it against tine filings 
electric oscillations flowing through, as against the En the tube until the needle of the galvanometer swings 
Hertz ring detector, and it was used by Marconi hi over < ^hen this happens it shows that the resistance- 
Ilia first experiments with tlie wireless telegraph and Lae filings bus dropped enough to let the current 
lor long time thereafter, from the dry cell flow through the coherer; tap the 

How to Make a. Simple Coherer Indicator. — -To filings with a pencil to decohere them, when the needle 
make a simple and sensitive device For detecting the VV! - : sw ’ n £ bac: ^ ^gain, 

presence of electric waves sent out by the Hertz used- How to Use the Indicator* — Set the indicating 
lator described above, mount two large double con- device, say, ten feet away from, but in a line with, the 
nector binding posts one inch apart on a wood base sender, so that their metal plates will be parallel with 
about eight inches wide and ten or twelve inches long, each other, and then make a spark pass between the 
as shown in Pig. //;. Mow cut off two pieces o f one- balls of the spark gap of tire sending apparatus, 
eighth inch thick brass rod twelve inches long, and The moment tire spark takes place, the needle of the 


Coherer 


f "Fihr^S c 
Glus-s-Tub-c 





THE SURVIVOR Vol * 3 1259 AMATEUR ELECTRICIAN 

galvanometer will swing over* which shows that elec- relay with the coherer, and added a Morse register 

which printed the received dots and dashes on a paper 
iriNcd by tapc _ ^his a pp ara tu& was in use for several years 
cu: i cuts until the coherer was supplanted by the crystal detec- 
ted the tor ^ cumbersome Morse register by a pair of 

e current bead telephone receivers, 

nometer. How to Make a Simple Wireless Telegraph Set 
dll swing — ^ wireless telegraph system consists of two parts, 
d tap the ant j ^ese gre ( 3 ) tbe transmitter or sender, and (S) 
apart,, so rcce i z , eT ' or uiore properly, the receptor. AH yon 

ally high ncc d to do to make an open circuit transmitter, as the 
11 can no ft rs t kind of Marconi sender is called, is to connect one 
of the spark-gap rods with a vertical wire twenty or 
^raph, more feet high; this must be held in the air by an in- 
construct 3dG 

LS95 but sulator secured to a mast or other support, Then con- 
thunder ncct the ot ^ er spark-gap rod with a plate buried in the 
>rer one eart ^i as shown at A in Fig. 

a the air For ^ rec ^' ver y° u can use the same kind of a 
cd in the coherer described above, but mount it on a wood base 
tery and tiV0 three inches on the sides, Then buy a ohm 
incoming P on y r clay r a good dec trie belt and 3 telegraph 
e 31 w kich rounder. The relay has four binding posts, two of 
iced that w f^ c h are connected with the terminals of the magnet 
, coherer one the other two posts is connected with a 

fixed contact point, and. the other with a movable cou- 
an tact point, which is secured to a delicately pivoted 

id to the arrna turc f and this is worked by the magnet. The bell 
gi?e this ’ s used only as a tapper to tap back the filings of the 
h key to c °herer> >' 0u should therefore take off the gong, 
ic Morse The 30l,t1 ^ Cr ' s use ^ to dick off the dots and dashes, 
as in the regular wire telegraph set described in Chap- 
s' scheme, ' i< -'rVIL 

■vacuum How to Connect Up the Apparatus,— Connect up 
one of the plugs with a water or gas pipe or a zinc or 
a tapper copper plate buried in the ground deep enough to make 
polarized con Uict with the moist soil, and connect the other plug 
with the aerial wire that is held in the air by an in- 
sulator, which, in turn, is secured to a mast Or Other 
support; as in the case of the receiver described above. 

This done, connect one of the plugs of the coherer 
with one of the posts of the magnet coil of the relay ; 
connect the other plug of the coherer with one of the 
posts of a dry cell, and connect the other post of the 
latter with the other post of the magnet coil of the 
relay. Now connect the binding post of the fixed con- 
WZZZi tact point of the relay with one of the poles of a b»t- 

Ar Firs t Marconi Wirelts j fr - F I rst Morcon p Wj re I ess 

Tole^raph Transmit-tfij- Telegraph Receiver 

Il£, 172, The First Marconi Wireless Telegraph Set, 


A-firral 


Aerial 


In duet-iori 

, Coi I 


tery of two or three dry cells, and the other post of 
the latter with one of the posts of the sounder and one 
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of the posts of the tapper. Finally.* connect the post 
of the movable contact point of the relay with the 
other post of the sounder and the other post of the 
tapper, that is to say* con nett the tapper and sounder 
in parallel with the battery and the contact points* 
and all of which is shown in the wiring diagram in 
Fig. if 2. 

How to Adjust the Receiver* — After you have 
adjusted the coherer, as described above, screw and un- 
screw tiie adjusting spring of the armature relay until 
the current that flows th rough the coherer and the 
relay is just enough so that the filings of the former 
will cohere when, of course, the current flows through 
the coils of the latter and the armature is drawn to 
the poles of them; this brings the points into contact, 
which doses the second circuit and makes the hammer 
of the be Eh tap the coherer tube* when its normal high 
resistance is once more brought about. 

Now, every time you press the key of the transmitter 
the electric waves that are emitted by the sending 
aerial will impinge upon the receiving aerial, when 
their energy is converted into electric oscillations; as 
these surge forth and back through the coherer from 
the aerial to the ground, they cohere the filings and so 
operate the tapper and the sounder, 

A wireless telegraph set of this kind will operate to 
a distance 0 / a mile or more, but the Government will 
not permit you to use it, as if sends out too broad a 
wave, and, hence* it interferes very greatly with the 
other receivers In the vicinity, 
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The Wireless, Telephone 

The wireless telephone was invented by the author 
of this hook at Narbcrth, Penn,, in JS&Ef, and in his 
first experiments the human voice was transmitted to 
a distance of three blocks. Different from the wireless 
telegraph, the wireless telephone cannot be operated 
by the damped and periodic oscillations set up by a 
spark, but it can only be worked by sustained oscilla- 
tions of constant amplitude, and in the early days the 
only known way to produce these was by means of an 
electric arc light* and this had to be energized by a 
direct current, of 500 volts. That a direct current arc 
light transforms a part of its energy into electric oscil- 
lations was shown by Firth and Rogers, of England* 
in 1893. 

The present author was the first to connect an arc 
lamp with an aerial and a ground and to use a micro- 
phone transmitter to modulate the sustained oscilla- 


tions thus set up. The receiving apparatus consisted 
of a variable contact known as a frill box detector, 
which Sir Oliver Lodge had devised* and this was con- 
nected with an Ericsson telephone receiver, then the 
most sensitive made. A later improvement (1903) 
for setting up sustained oscillations was the author’s 
rotating oscillation arc. Since those early experi- 
ments wonderful advances have been made in the art 
of wireless telephony and the end is not yet in sight. 

How to Make a Simple Wireless Telephone 
Transmitter. — To make this simple, experimental 
telephone transmitting set, you need: (1) a vacuum 
tube which will set up the sustained oscillations* as 
shown at A in Fig. if 3; (2) a tuning coil* as shown a£ 


S89 

B; (3) an aerial condenser; (4) a grid and blocking 
condenser; (5) a grid leak; (6) a six-volt storage 
battery; (T) a fifty- volt dry cell battery; (8) an oscil- 
lation choke coil* as shown at C; and (9) a micro- 
phone transmitter, as shown at D, 

The most sensitive detector of electric waves at the 
present; time is the vacuum lube and it is not only a 
detector of electric waves, but it amplifies the osciila- 



A -An Oscillation 

Vacuum Tube 



C~ An Oscillation 
Choke Coil 



A Microphone 

Transmitter 


Fijf- 1 73 - Apparatus fora Wireless Telephone Transmitter. 


lions they set up as well* and, finally* it sets up Sus- 
tained oscillations, as shown by the curve at A in Fig. 
174. A vacuum tube In its simplest form consists of 
a glass bulb like an incandescent lamp, in which a ware 
filament and a metal plate are sealed; the air is then 
pumped Out of the tube so that the filament cannot 
burn, The thrcc-clcctrodc vacuum tube Is much more 


sensitive than the two-electrode tube, and it Is in con- 
sequence the kind that is now used. It lias a third 

electrode, or grid , as It is called* and this is placed be- 

340 

tween the wire filament and the metal plate, as shown 
at B. 

The tuning coil is formed of a cylinder of wood or 
other insulating material* around which is wrapped 
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wire. The j s shown in the wiring diagram, Fig, 775. Begin by 
microfarad, connecting the lower enti of the aerial wire with one of 
aeh have a the terminals of the microphone transmitter* and the 
;rid leak is other terminal of this to One end of the tuning coil. 

Now connect clif> i of the timing coil to one end of the 
aerial condenser, and the other end of the latter with 
the water pipe or other ground, 

842 

y k Next connect on? end of the grid condenser to the 

- post of the tuning coil that makes connection with the 

microphone, and the other end to die grid of the tube, 

T td? .1 “ i m u H I ■ 
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(A) Pig £?6. Apparsiun for a Cheap Receiving Set. 


Ground 


H|ir— i|i| 1 

50 Wttt Dry 
Cell Bittery 

175.. A Simple Vacuum Tulie Wireless 
Telephone T ra«sm Li te r. 



THE SURVIVOR Vol , 3 


1262 


AMATEUR ELECTRICIAN 




A. cross section of 
paste board tube 

II Hyw Lhe Tuning Cat] is Made. 

<B) Fi(j. ijGl Apparatus lor a Ctriap Receiving Set. 

the crystal in |]ie little well and screw the cap back on 
again. The free end of the cat-whisker wire is then 
adjusted so that it will rest lightly on the exposed part 
of the crystal, as shown at A in Fig, [ 76 .' 

To make the tuning coi3 r wind Ee> 0 turns of No, 36 
copper enamelled wire on a cardboard tube two inches 
in diameter. As you wind on the wire take a tap off 

344 

at every fifteen turns, that is, scrape the wire and solder 
on a piece seven or eight inches long, as shown at, C. 
Hring these wires through to the inside of the tube and 




{OD) F=£. *716. Apparatus for a Cheap Receiving Set, 
do this until you have taken off six taps, and then bring 
them out through the Open end. Now buy a round 
wood- base with seven contact points on it, as shown 
at B. 
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Finally, buy a head-phone that is wound to not less 
than SCO ohms resistance, and preferably to 1,000 
ubms resistance. This will cost $1,75 with a cord, 
and for $1,00 extra you can get a head-band for it, 
and then your phone will look like the one shown at 
D, 

How to Connect Up the Parts, — Mount the coil 
on a wood base one-half inch thick, three and one-half 
indies wide, and five and one-half inches long; then 
connect one end of the coil to cine of the end points on 
the switch, and connect each succeeding tap to one of 
the switch points. This done, screw the switch down 
to tire base; finally, screw the detector to the base and 
screw two binding posts in front of tlic coil, for the 
earphone. 

Connect up all of the parts, as shown in the wiring 
diagram in Fig. ijj. If you have no aerial, try con- 



necting [he receiver up to a rain pipe that is not 
grounded, to an iron or brass bed, or to the steel frame 
of an umbrella. Far a ground you can use ei water 
PT'fr or an iron pipe driven into the ground. Put on 

your head -phone, adjust the detector, and move the 
lever over the switch contacts until it is in adjustment 
and then, if all of your connections are property made, 
you should be able Et> pick up messages, 

149 

XX 

APPARATUS FOR AND EXPERIMENTS 
WITH HIGH FREQUENCY CURRENTS 

The most spectacular experiments in the whole 
realm of electricity can be performed with high fre- 
quency currents, and while they have no appreciable 
effect on the human body as far as the sensory nerves 
arc concerned, they produce remarkable dynamic 
phenomena, such as melting a wire held in the hand, 
obtaining a brush discharge from the finger-tips, light- 




THE SURVIVOR Vol * 3 1263 AMATEUR ELECTRICIAN 


ingan incandescent lamp with a single wire and with- 
out any wires, and many other equally striking effects. 

What High Frequency Currents Are, — The word 
cyde is used to mean two complete reversals of an 
alternating current, and the word frequency Is used to 
mean the number of cycles an alternating current 
makes per second. When an alternating current 
makes teas than 10,000 cycles per second, it is called 
a low frequency current, and when it makes more than 
10,000 cycles, It is called a high frequency current. 
When the frequency is greater than 100,000 cycles 
per second, the currents arc called electric oscillations, 
or just oscillations for short. In wireless telegraph 
and telephone sets oscillations having frequencies of 
from 150,000 to 0,000,000 are used, while frequencies 
as high as 10,000,000 up to 100,000,000 are often 
used In high frequency work. 

350 

How High Frequency Currents Are Set Up.— - 
When the primary colt of a spark coil (Sec Chapter 
XVI) is energized by a battery or other source of cur- 
rent and the spark-gap electrodes arc kept^far enough 
apart so that the spark cannot pass between them, the 
alternating current set up in the secondary coil will 
have a frequency which is exactly the same as that of 
tire frequency of the vibrator which makes and breaks 
the primary current. The currents set up by and in 
the secondary coil are of high potential, which means 
high voltage, but their frequency is very low. 

If now the terminals of the secondary coil are 
brought close enough together so that their potential 
difference will break down the air between them, then 
a spark will pass and the positive and negative charges 
will rush together; when this action takes place a cur- 
rent is set up which will surge forth and back through 
the escalator, as Hertz called the open circuit formed 
by the spark gap and the spark-gap electrodes, at the 
rate of hundreds of thousands of times per second, 
depending on the inductance and capacitance of it, 
which In this case is very small indeed. 

Now, curiously enough, low potential and low fre- 
quency currents produce strong physiological effects, 
while high potential and high frequency currents dn 
not. The result is that if you place your finger on one 
or the other of the binding posts of the spark coil you 
will get a shock; this is because your body has capaci- 
tance, that is t it acts as a capacity, and you get the full 
force of the low frequency current that is set up by 
the vibrator of the coil. To convert all of the energy 
of the low frequency currents into high frequency 
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currents and get more current strength (amperage) 
Into them, additional apparatus must be used in con- 
nection with your spark coil. 

Kinds of High Frequency Apparatus,— There arc 
two distinct kinds of apparatus used for setting up 
high frequency currents for the production of high 
frequency phenomena, and these are (1) the unipolar 
type, that is, wliere one terminal, or electrode, of the 
high frequency coil gives off practically alt of the dis- 
charge; and (3) the bipolar type, where the high fre- 
quency discharge takes place equally between the ter* 
mi rials, or electrodes, of the high frequency coil, just 
as it does between the spark-gap electrodes of a spark 
coil. 

In high frequency coils of whatever kind, or make, 
the high frequency currents arc set up by the discharge 
of a condenser through a helix of wire, and it is the 
capacitance of the former and the inductance of the 
latter that determines the frequency of the currents. 
The unipolar type of apparatus is known as the 
D'Arsonval coil, while the bipolar apparatus is known 
as the Tesla coil, after the men who first devised and 
used them. The unipolar type is largely used for the 
treatment of diseases, and the bipolar type for experi- 
ments in general, but either type of coil can be used 
for any purpose where a high frequency current is 
necessary. 

In the D’Arsonvat type of high frequency apparatus 
only one coil of wire Is used, but the connections arc 
so made that It is the equivalent of a primary and 
secondary coil. In the Tesla type of high frequency 
apparatus two coils arc used, and these arc separate 

and distinct from each other, just as die primary and 
secondary coils arc of a spark coil. 

How to Make a Unipolar High Frequency Coil. 
— A unipolar,, or DArsonval, high frequency appara- 
tus consists of (I) a spark coil, fitted with (2) a spark 
gap, (3) two me pint Leyden jars, or other condensers 
of small capacities, and (4) a single layer coil of No. 
14 or 16 Insulated copper wire wound on a thoroughly 
seasoned wood drum or a heavy pasteboard lube, cither 
of which you can easily make. Whichever kind of 
drum you use, give it several coats of shellac varnish, 

A wiring diagram of the connections is shown in 
Fig, and from this you will see that each side of 
tiie spark gap of your spark coil is conitecLed with the 
outside coating of a small Leyden jar; the inside coat- 
ing of one of tile jars is connected with the tower end 
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ijM. Schematic Diagram qe n D'Arsonnal Unipolar 
Hiph Frequency Apparatus. 
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of tins coil of wire, while l lie inside coating o i the 
other jar is connected to the cod at the third turn from 
the bottom. This- part of the coil serves as the 
primary and the turns above it as the secondary, and 
the potential is stepped up by the oscillating magnetic 
field just as though the two coils were separated from 
each other. 

if you can make a high frequency coil with a sliding 
Contact— a large single coil wireless tuner will serve 
admirably — you can get much better results, for then 
you can tunc the Leyden jar circuit to the upper part 
of the coil, arid so get the greatest resonance effects, 
when the high frequency currents emitted by the free 
terminal electrode will be very strong. Should you 
want to set up high frequency sparks, connect a wire 
to the lower end of the coil and bring it up to and neat 
the free electrode of the coil, as shown by the broken 
line in the diagram. 

How to Make a Bipolar High Frequency Coil — 
A bipolar, or Tesla, high frequency apparatus con- 
sists of; (1) a spark coil, with (a) a spark gap, (3) 
two one pint Leyden jars, or other high potential con- 
densers, and (4) a high frequency coil, which is 
formed of a primary and a secondary coil that are 
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widely separated from each other. Different from a 
spark coil, there is no iron core in a Tesla high fre- 
quency coil, and, hence, the primary coil is placed out- 
side of the secondary, as shown in Fig. j/p, This ar- 

High Frequency 



■a l. 

Fig:. e?pl Schematic Diagra m uF a Tesla Bipolar Hi fib 
Frequency Apparatus. 

rangement is made possible because high frequency 
currents set up a powerful magnetic field, and, con- 
sequently* an iron core is not necessary. As the 
strongest part of a magnetic field is inside of a coil, 

355 

tiie primary coil is placed outside of and over the 
secondary coil. 

To make the primary coil, get a well seasoned wood 
tube, or a pasteboard tube, three inches high and eight 
inches in diameter, and wind three or four turns of No. 
10 or IS insulated copper wire around it. The best 
kind of wire to use for the primary is flexible lamp 
cord, as this is formed of stranded wire ; get a five loot 
length of it and untwist the two cords, straighten them, 
and scrape the insulation from both ends of each piece. 
Now twist the end of one length of the cord to one 
end of the o titer piece, and solder the joints so made 
separately. This done* wrap some friction tapE, as 
the electricians call it, around the joint and then wind 
it on the cylinder so that each turn will be separated 
from the next turn to it by about one-quarter inch. 






1265 AMATEUR ELECTRICIAN 

i- 

asteboard tube frequency coil strike your hand and you will fee] a 
long 1 , and give alight pricking sensation on the spot where the dis- 
i. This done, charge conics in contact with the flesh. (S3) Hold an 
cotton-covered iron rod, or other piece of metal, tightly in your hand 
r insulated by and let the discharge strike the latter, as shown at A in 
made of resin Fig. rSo f when you will not be able to feci the high 
lc part oi the frequency current at all. 

Or better yet, (3) Hold a Gcissler tube in your hand near the dis- 
sold under tEie charge elect rude, but far enough away so that the 
sparks will not pass, when the tube will light up, (4) 
ast thing to do Do the same thing with an ordinary incandescent lamp, 
this, slip the or better, connect it lo the discharge electrode with a 
oil and secure single wire, when it will glow with a green fluorescent 
coil Is exactly 11 gin, (5) Place a piece of ■zoiltimtiz, winch is a min- 
y are insulated era!, so that the discharge will strike it, when it will 
ise. glow with a greenish light, (G) Many other minerals 

■ornplcte TcsW ant ^ precious stones will likewise be rendered flueves- 
vn in Fitf l/p under the action of the high frequency discharge, 

it is connected {’’O Connect a brass ball a couple of inches in diam- 
s01 , va l U[l jp 0 i ar eter t0 t* 16 discharge electrode, as shown at B. or you 
i l ( - * iT]r can use a sheet of metal instead, when the brush dis- 

m netted to the ^ iar £ e produce large quantities of ozone, and this 
coil, while the m ver > r r *f resiling In a sick room, (8) Hold your 
. hand near to the discharge electrode, but still far 

enough away so that the sparks will not pass between 

yyj iere y OU them, and you will get a brush discharge from your 

available as the hari( ^ as at (9) String a bare, or an insulated. 
■ use a poitvr C0 PP e1, wire a dozen or fifteen feet long, shorter or 
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longer doesn't matter, from a screw eye in the wall to 
the discharge electrode, as shown at C, when there will 
be a luminous discharge all along the wire. 

(10) Grip one end of a piece of fine iron wire in a 
pair oE pliers and hold the latter light in your hand; 
then touch the other and free end of the wire to the 
discharge electrode oi the end, when the heat of the 
current flowing through it will mcEt the wire, but you 
will not feel any effects from iL The experiment Is. 
shown at D . (11) Form a spark gap between the diE- 

charge electrodes of the high frequency coil and place 
a sheet of glass between them, as at B f when the elec- 
trostatic stresses set up will puncture the glass 
(10) Set up the discharge between the two discharge 
electrodes, and pucker up your lips as if you were 
going to whistle, hut instead blow a stream of air on 
the discharge, when you wilt observe that it lias 
diverged out of its normal path, as shown at F. ( 13) 
Bend a piece of wire a couple of inches long into the 
shape of the Tetter Z‘ make a dent in the middle of it 
with a center punch and then pivot it on a needle 
point, which is fixed to the discharge electrode: the 
wire will whirl round like a static motor and take on 
(he appearance of an electric pinwheel with sparks 
shooting in streams from the rotating points, (Bee 

(.r , 1 8 1 , ) 

(14) Connect each discharge electrode w ith a sheet 
of copper, or zinc, about twelve Indies on the sides: 
now place a GclSsIlt tube between She sheets of metal, 
when it will glow without any direct connection be- 
tween them, ifiie to the electrostatic field that is set 
up, The arrangement is shown at H. ( IS) By con- 

* R jX Tute w-»i. 1 te > , 
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necting an X-ray tube lo the discharge electrodes oi 
the high frequency coil, as shown at /, it will generate 
X-rays, when it can be used either with a fluoroscope 
or for making radiographs. 

(1C) As a therapeutic agent, high frequency Cur- 
rents, or violet rays* as they are more often called in 
connection with the treatment of maladies, lias at- 
tained considerable popularity, The electrode (Sec J) 
is formed of a glass tube with a bulb on one end where 
it is to be used for surface applications, and from this 
the air is pumped out. In the smaller size tubes there 
are no inside wires or metal electrodes of any kind, the 
only connection lie tween the discharge terminal of the 
high frequency coil and the glass electrode being that 
of a contact.. 

When the flat surface of the electrode is Stele! directly 
against any part of the body, the tube acts .as a con- 
denser and it becomes filled with a cloud -like light, 
just as a Geissler tube is when it is energised, while the 
high frequency currents from it will penetrate into the 
flesh. If you hold the tube one- sixteenth of an inch 
away from the surface of the body, then the air space 
between them will be filled with minute sparks. 

(IT) Ultra-violet light is formed of electro-mag- 
netic waves, just as ordinary light is, but il is of such 
a short wave length that the human eye cannot sense 
it Glass cuts off ultra- 1 violet light, while quartz 
allows it to pass through. Under the action of ultra- 
violet light certain substances, as, for instance, quinine. 


ITT *4 i p W' it 

|— X R ay 

VacuumTubes 

Kurt Wiri?£. 


J.- Violet Ray 
Tube 




ijf'euftdi 


(X Lighting a Ljtfnp 

Through Ycur Body 

5 p*pH 

v i 


f?r HfnFi Frequency 
Wireless 


Vtry Ki^h 


TqHj gh 

[Flinty 

1 Cmi 



THE SURVIVOR Vol. 3 1266 AMATEUR ELECTRICIAN 


(24) To light an incandescent lamp on a single wire, 
yon need only to connect one. end of the secondary coil 
of the inductance coil to a water pipe, or a metal pipe 
or rod driven in the ground, or a metal plate buried, 
in the earth, and connect the other end of the coil to a 
lamp, as described in the foregoing experiment and 
shown at Q r when the lamp will light up as before. 

(2a) To show that wireless messages can he sent 
with high frequency Currents, connect one end of the 
secondary of the inductance coil to the earth, as de- 
scribed in the experiment ahead of this one, and the 
other end of it to an aerial wire (See Chapter X7X). 
as pictured at R , 

(2f>) A pretty experiment for showing the effects of 
very high voltage is to make a cardboard tube, or get 
a piece of wood turned, so that it will have a diameter 
of two inches and a length of three or four feet, and 
give it several coats of shellac varnish. When it is 
dr v wind oh a single layer of No. 18 or SO double- 
totton-covered magnet wire; slip the primary induc- 
tance coil over the helix of wire and connect one side 

80S 

of the latter with a water pipe, a pipe, or rod, or plate 
in the earth, as described in Experiment 2$, The 


electric effluvia will now issue forth from all parts of 
the coil, but especially from the tree end, as shown 

at 5* 

(27) To produce currents of very high frequency, 
make two primary and two secondary inductance coils. 
Xov,’ connect the ends of the primary oi one coil with 
the discharge electrodes of your high frequency coil; 
next connect one end of the secondary of one coll to 
the outside coating of a small Leyden jar, and the 
sliding contact of the secondary coil to die inside coat* 
ing of the Leyden jar. 

This done, connect the inside coating of the jar to 
one electrode of a spark gap, the other electrode of 
the latter to one end of tire other primary' inductance 
coil, and connect the other end of this to the outside 
coating of the jar; finally, make a spark gap of the two 
free ends of the other secondary Inductance coil 
When you have ah of these connections made, you will 
get currents of enormous frequency set up in the last 
named secondary inductance coil, and these will dis- 
charge across the spark gap, as shown at T, 

These are only a few suggestive experiments which 
you as an amateur can make until you become familiar 
with your apparatus. 
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Compass. 


"Ain't we £0! fun J ' Loy, 1QQ- 
ttjt, 

Airplane in flight experiment, 
[£ 3-3 £ 5 . 

Amber, qualities in, 4 
Ammeter, 24 1 ; 
how made, 24 "; 
measuring with. 252 - 253 . 
Amperage, defined, 3 . 

Ampere, 2J9, 241, 249 
Annunciator, how to make, Q7~ 
101. 

Armature, 334 . 

how to males, 140-141. 
Attraction, electric, defined, & 


Batteries, 

how to make. 41-35 
invention of, 43-43; 
plunge, 30 - 33 ; 
gravity, 1 14 ; 

vric of, in motor-Cur engine, 
2$5. 

Battery cell, how to make. 43- 

Bect* ctcctFoscope, 25-26- 
Bell, h&w to make electric, 93- 
9 7- 

Bell telephone, tiSff 
Bichromate cell, how lo make. 
40 -45. 

Biot's hemispheres, 27. 

Bipolar high frequency coil 
how to make, 333-356- 
Blowpipe, elect r.c, 33 -34. 

Box. trick, light and heavy, 
ICfLtqg. 


Branly, Edouard, -discoveries 

0»\ 33 A 

Bunsen ceil, haw W Er-akc, 4&, 
But plar alarm, how to make, 
icn-iop. 

Biiee &aw expel intent, 171 - 172 - 


Camcls' hair brush experiment 
126 - 127 . 

Candle-power, defined, 210, 

Qj.t electrified, 5. 

Cell, eteclric Currem id up by, 
S3"S*- ■ , 

Cellulose, comr-o^t"}" of, aoy. 

Chain, experiment with whirl" 

. ini?, 172-173. 

Chimes, dec trie, 31-32. 

Circuit -breaker spark-coil sys- 
tem, method oE working, 
305-307. 

Cockroach on parade experi- 
ment, i^S- 

Code, Morse telegraph, ITS-ttJ 

Coherer, invention of. 331-332. 

Coherer indicator, 

how to make, 332-333 ; 

Elow to use, 333-334. 

Collodion, composition and use 
of in lamps, £05. 

Colors, 

experiment of dissolving,, 

169-1701 

experiment in chameleon. 

Comb, eke Lri tied, c, 

Commutator, S34. 136; 
how lo make. 141-142. 


how Lo make 0 magn-clic, 77- 
79: 

how to use, 7<k 
Condenser, 
electric, 1.4— 1 5 ' 
how to make. 15^17; 

Leyden jnr, 17 : 
use of, in Spark coil. 258; 
how to inako, for Spark coii. 
267-268. 

Contact-breaker, 

use Ot, in motQr*«r engine, 
.302. 

Copper, how to electroplate 
with, 66-67. 

Core. 

□ sc of, in spark coil, 25S1 
how i-o make, tor spark coil, 
2&? 

Cream separator, principle of, 

175. 

Crookes, Sir William. 3 JO 
Crookes tube, jtg, 318-321. 
Crowfoot cell, how to make, 

Cunscus, Leyden jar discovered 
by. El- 
Current, 

how 3 cell sets up an electric, 

53-54: 

explanation of. zjofT. ; 
direct and aitcmaljjjg, 133ft., 

241 ; 

high frequency, ; 
how set up. 350-351 ; 
kinds of, 351 - 35 ^ 
apparatus, J52-35&; 


experiments with. 356. 

Current electricity, 3- Set 
Voltaic electricity. 

Dancing balls experiment, 31, 

D’Arsonnal Ithth frequency ap- 
paratus, 35Z-353- 

Davy, Sir Humphrey, arc lamp 
invented by, n\. 

DeLcc'or, bow to make, 32S. 

Distributor, of, in motor- 

car engine. 302-303. 

Dry flattery, how lo make, 44- 
45 

Dry cet!, how to make, 44-45. 

Dynamo, definition of, 133. 

Earth, W * magnet, 76-771 
why flat at poles, i?6-t?7. 

Earth Stand Still Cxperirrten!, 

383-266. 

Edison, Thomas, flu otoscope 
devised by, 3?2, 

Egg, experiment of rising, t?3- 
174. 

Electric generator. See Gen- 
ts rator^ 

Electric it y, 
italic, 3; 
frictional, 3; 
current, 3; 

derivation of word, 4; 
how to laste, bz\ 
how measured, 5451 
transmitting, over single wire 

sSq. 

Electric moior. See Motor, 

Electrics, 4. 
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Electric waves, 33P-33I- 

Electro-magnet. 7 3; 

how to make, 85-8S. 
Electre-magmetie £e!d, the, Si. 
Electromotive force. 241-233, 
£47. 

Elect rophorus, 
defined, 12 : 
how to make, t 2-1 J ; 

(sow to general* electricity 
with, 1J-T4- _ 

Electroplating with copper, 66- 

67, 

Electroscope, 
defined. 10; 

haw to make a gold leaf. 


JQ-IS. 

El ectro-stat i c induction, defined, 
8-5, 

Electrostatic machine, tl Se of. 
Wills X-ray, Jtfi- 
Engines. motor -Cxr, 29 7 . 
Experiments, 
cat, 5: 
comb, 3 ’ 


paper, 5-7; 

pith hall pendulum. 7-8 ; 

spark, Gl : 

tasting electricity. 62 ; 
frogs' legs, S2-63 : 
dissolving colors. 1&M70 J 
colors of the spectrum, 17CM 
171 ; 

how red and green make 
yellow, 171 ; 
tmirt ,saw, 171-172; 
song' of the siren, 172^173; 
whirling ehsiirt, 172-173;. 
rising egg, 173-174; 

Spinning disk, S74-17S: 


niispi liable pail of water. 174 
i?Sl 

centrifugal (ream separator, 

■ 75 : 

Steam engine governor, 1 ? 5 “ 
176; _ 

whv the earth is flat at the 
pales. I 76 -T 77 ; 
when black is colored, 177- 
< 7 S = 

optical illusions, I7b-JJQ; 
chameleon colors, I79-l£o: 
prohibition jag ’O-scopc, 1ES0- 
ifitt 

phantom vases, jKt-iSs; 
electric fan, 182-1^3; 
floating ribbons, 183 ; 

Old Gtorj unfurled, 
airplane in flifilsi, iS3-[&5; 
electric stir-about, 
grinding wheel, iSj-tSG; 
spark between points, ' 1 ^ 7 '• 
spark coil, 277(1 . ; 
spark between ItalEs, 27 $, 
spark punch a hole, 2791 
ranh. stand Sibil, 283-2 S6; 
radial disk, 286-287; 
rainltOw colors, ^7 ; 

Heft*, 327-330; 

high frequency currents, 355- 

366- 


Fall of potenlia! method. 234. 
Fad, experiments with electric, 
182-183. 

Faraday's conical has, J&-37. 
Faraday's electric serreti, 28 . 
FaUre, C- A., invention of, 56 . 
Field magncl, Lib 136 ; 
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how 1o make. 337-140. 

Field of (arte, 7S“?S, 

Flag experiment, 383. 
Fluqroscope, how made, 32!- 

3*3 

Fly, airplane imitation by a, 
127-1 iS. 

Flyer, electric, 3.1-35. 
Four-stroke cycle engine, use 
of, in motor-car. 29 £L- 299 - 
Franklin's lightning 1 pLate, 3 J - 
33 - 

Fricimnal electricity'. Sec 5l si- 
te el ectrieiiy. 

Frictional electric machine, 18, 
FroffS.' legs, Gaivani's experi- 
ments wiih, 41-42, 62-63. 
Fuel charge, 257. 

Fuel uinxiure in mptor-car, 297, 
Furnace, electric, how to make, 
216-2x8. 


Galvani. Ltfigi, experiments of, 
with frogs' legs, 41-42, 6a- 
63 

Galvanometer, 
how to make, 84-S5; 
use of, in measuring resist- 
ance. 2,32. 

Gas jet, lighting, with electric 
_ spark, 2S3. 

Geissler Lube, 


description of, 287-288; 
how to light up, 3S8-289; 
how to rotate, 289-290. 
Geissler tube rotator. how to 
make, 289-293. 

Geissler vacuum tubes, 33. 
Generator, 
ctectric. I33-I3&J 
how to make direct current, 

136-144; 

how to assemble, 144-146; 
how to make ,m alternating 
current, 146-E4&; 
how to drive, 14S-15O- 
Gilberb Dr,, discoveries of, 4, 


Glass, decline qualities of, 4 . 

Glass condenser, how to make. 
IS" 

Glass plate condeti&fr, how to 
make. 15 . 

Glass tumbler COrnJeriier. how 
to make. 1 3 . 

Gravity’ cell, liow Ip make, 47 - 
43. 

Grinding wh>ed, electric, if?3- 

3 36 . 


Hair standing on end experi- 
ment, 2S-29. 

H exiling appliance*, bow to 

make. 25S-219. 

Hertz, Heinrich, 327; 
experiments of, 337-330. 

High tension current, use of, 
with mOLOr-car csigLne, 297. 

Holsr-Toeplvf machine, use of, 

With X-ray, 31S, 

Hoi-wire instruments, 24S 

House wiring. See Wiring. 

[nd VC Lion, 
defined, 8-9; 
magnetic, So; 

electro- magnetic, 80-Si. 

Induction coils, 257ft- 


En duct ion electric machine, l£. 
tnduetioo effect, demonstrat- 
ing the, S3. 

trisecls, musical Family' of. (27. 
Interrupter, use of, in spurk 
coil, 23S, 

Jet, electric qualities of, a- 
Jumping ants toy, 189-190. 

Kilowatt, definition. 245, 24$. 
Lamps, 

incandescent, 207-21 1 j 
Tungsten, 209-2101; 
arc, 211-2:6. 

Le Gauche cell, how to make, 
45-46- 
I^yricu jar. 
defined. 14-13; 
how to charge. 17, 

Leyden jar condenser, E7. 
Leyden jnr discharge^ ltow IO 
make, T 7-1-8. 

Light, dimmed with water r£- 
resi Stance, 63^65. 
l.ipht plant, a miniature deo 
Trie, 63-64- 

Light system, elect rie, method 
of working, 307-308. 
Lighting. See l.titnps. 
Lifjfutning heard, hmv !o make, 

2«o, 

l ightning conductor, 2,3“ 24- 
Li^hminE: phte, Frnnklinx, 33- 
33- 

"Lin of Electrical Fittings," 

224. 

" Load Q3i 2. motor," matting 
of h 165. 

Local action, defined, jla. 
TxidestOne. property of. 73, 
Lodge, Sir Oliver, experiments 
Of, 30. 331 • 


Magnesia., Eodesiane found in, 
73 - 

Magnet, 
origin of, 731 
kiiids of, 73 - 74 : 

Met o£, 741 
the earth as a, 76-773 
how to make as ckolro, 85 - 
8S; 

how to make a suekingj 88. 
Magnelic field, 75-76. 
Magnetiam, laws of. 79-80. 
Magnetoi, use of, with m 0 Lor- 
ca e engine, £57-29®. 3 n 4“ 
305. 

Mat CO 111, William, izj f 327, 334. 
Microphone, how to make, ?2j5- 

126, T2&-I3U. 

Morse, Samuel F. 3., teleRtaph 

invented hy, 109. 

.Morse code, 112-113 
Morse key. 113-114. 

Morfat, electric, 24-34. 

Motor, 

static electric, 36-3S; 
how to run, ; 

power developed! by, TS9l 
reversing direction of, 15#- 
Tfe. 

Molor-car engines, 2^7 FF. 

" Mount Vesuvius in Eruption" 
[oy, 191-192, 


JJ Mr, Ja22 of Razmatftt" toy. 
191. 

Music, transmitting by electric- 
ity, 12S, 

Musschenbroek, Leyden jar dis- 
covered by, [4. 

National Board of Fire Under- 
writers, 224, s?6. 

National Electric Code, 224, 
Ne^atiye clectriciTy, 8. 

Ohm. 239, 242-244, 252. 

OEtni's law, 243-2.pt, 247, 
Optical illusions. 1 7S— r 
tJsei I i m 0 r, how to make, 327. 

Paper, 

electrified, _i-7j s 57-!9&: 

liyhlicit, 1 with electric spark,. 
283-284. 

Photographic plate, how used, 

323-324 

Fuh ball pecidulum, 7~& 

Plante. R. L. G., invention of, 
£4-55 

FLuiigc battery, how to make, 
50^53. 

Popoff, Alexander, wireless re- 
ceiving set constructed by, 
334- 

Positivc electricity. S. 

Power using electric, 219-220, 
Power transformer, how to 
use, 356. 

Primary <ol] p m spark coil. 

258. 26* 

ProhilMtion jag-O- scope experi- 
ment, [So-181. 

Push-button switch, 2,31. 

Kadiiil disk experiment, 286- 

a®7- 

Radio conductor, 331- 

Radiograph, 317, 324, 

Rainbow colors, experiment in 
pr oducSiig, 287, 

Repulsion, electric, defined, & 
Rcsislance, 242-243; 

how to measure, 252-253. 
Resistance box, 252, 

Ribbons, experiment with float- 
ing, 18 3. 

Rheostat, 243. 

RoentKeu, Wilhelm, X-rays dis- 
covered by, 315-316. 
Roentgen rays, 315 ft. 
Ruhiukorff cuils, 257ff, 

Sal ftiumoniae cell, hdW to 
make, 45 - 46- 
Saudi elect rifitrdi 24. 

Sealing wax, electric qualities 
ot, 4. 

Secondary tail, 
how LO wind, for spark coil, 
262-264 I 
use Of, 273-274- 
Shockmg experiment, S3. 
Shocking handles -and cords, 
29-30. 

Slip -rings, 134-136. 

Smoke and fog condensation. 

Solenoid, experiments with, SS- 

89. 

M Song o f the Siren " experi- 
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mcnE, 172-173, 

Sound, how to magnify, 12jfl, 

Sounder, I tie, JI4 

Spark, 

photographing ^keltic, 2FJ2; 
a ejlyri rift', in Swinging mir- 
ror, 284. 

Spark between bails, experi- 
ments of, 279, 

Spark between points, experi- 
ment of, 277, 

Spark coE|, 

how to make a one-inch, 25^. 

2 ?Z\ 

theory of the, zjz ; 
how, works. 272.. 274 < 
experiments with, 277 fr,.; 
use of, with motor-car en- 
gine. 297, 29S ; 
use of, with ?bray machine, 
318. 

Spark coil*. 257 IT, t 
sizes Of, 2 $ 7 ] 
parts of, 258, 

Sparks from water, how to 
get, 282 - 2 % 

Spark gap, use of, in spark 
colI, 35B. 

Spark length, how to change, 
279-280, 

Spurk Over melal filings, ex- 
perimetn of, s8t>. 

Spark path, conlroE of, a6o, 
382. 

Spark plug, use of, in motor- 
car engine, 2cjt)"3tjj. 

Spark punch a hote, experi- 
ment of, 279. 

Sparks, electric, how to make > 
61-62, 

Spark sign, how to make,, 281. 

Spectrum, experiment with, 
170-171. 

Spinning disk, experiment of, 
174 - 375 . 

Spirit rappme table trick, 300 - 
205. 

Spirit whispering box irick, 


l yQ-z&b. 

Spool, how to make, for spark 

COtl. 259-263. 

Spring, the jumping, S1-&3, 
Starter, dec trie, method of 
working, _j]D-jla r 
Static electricity,, 
defined, 3; 
dt^eoi'cry of, 4; 
how to generate, 4-$, 

Sialic chajgc, outside, aj. 

Static clcclric motor, 36-36, 
Static machine, experiments 
with, 23ft. 

Steam engine governor, opera* 
linn of, 875-176. 

Step-up transformer, 257, 
Sllr-a-hatil, electric, experiment 
of, 1S.5. 

Storage battery, 
defined, 54 7 
invention of, 54-56 ; 
how to make;, 56-5S. 

Sulphur, electric oualtlics of, 4- 
Switch, reversing, how to make, 
160-165. 

T degraph, 

how to make flashlight, 65- 
66l 

(he Morse, 109-; 

Morse code. ( 1 3 -i 13 ; 
wireless, 327, 334-337- 
Telegrajn set, 

how lo make, IffJ-U 2 t 
how to wire, Kj, II 5 -II 7 ; 
how to connect up, t i& 
Telephone, 
ihe Bell, tlSff, ; 
method, of working of, 124- 
, 125 ; 

wireless, 13^346^ 

Telephone line, how to put up, 
123-134, 

Telephone receiver, 
how iq make; 120-123; 
experiments with, I25. 

Tesla high frequency apparatus. 


Thales, discoveries of, 4. 

Thompson, Elihu, three-elcc- 
trude lube designed by, 32a, 

Thunder factory of Jove. 137. 

Timer, use of, in motor-car 
iodine. 30T-302, 

Tocpjcr-Hohr machine, 1 3 - 20 , 

Took, necessary, for wiring. 

Toys, eIettricAl rp 1 89 - 197 . 

Traveller, electric, 35-36. 

Tricks, electrical, 1 97 - 703 , 

Trip-hammer, how 1o make, 
194 - 15 * 7 . 

Tungsten lamps, iop-SIO 

Ultra-violet light, 361. 

Unipolar high frequency coil 
how to make, 35*-353- 

Vaeuunt luhes, Geissler, 33. 

Vases, cxperimvul cF phantom. 

jfil-jSi. 

Vibrator, 

use of. in spark cull,. 258; 
how 10 make, Eor spark coil, 
2614-267. 

Vibrator Spark coil, use of, in 
motor-car engine, 298. 

Vibrator spark-coil system, de- 
scription, 2gSFf. 

Violet rays, 36f. 

Volta, Alessandro, 
elect rophor u s i n vein cd hy r 1 2 ; 
electric battery invented by, 
4 2 - 43 . 

Voltage, 3, 247. 

Voltaic, elect f icily, 4tff.; 
discovery of r 41-42. 

Voltmeter, 242- 
how mjide; 245 ; 
hot wire. 2j? ; 
measuring with n, 252-253. 

Volts, 335, Sit, 242 , 249. 

Voti fCleisl, Leyden jar dis- 
covered by, 14. 


Watch, how to magnify ticks 
of, 126- 

Wacer, how to decompose, 67- 
69. 

Water pail, experiment with, 

174-IK. 

Watson, Sir William, Leyden 
jar discovered by, 15, 

Watt. 

dtniiitie^ 210, 244-245 ; 
how to measure, 243, 249, 

Walt-hour, how to measure, 
£ 48 - 249 . 

Watt-h&u r meter, 248, 249, 

250-252. 

Wait-meter, 249-250. 

Wheat stone bridge, i£3. 

Wimshurst machine, iS-20; 
use of. with X-r.iy, 3181 

Wiring, 223d.; 
open, 227-230; 
concealed, 230-331; 
tools tor, 231-232; 
material for, 232 ; 
how to do, 232-235. 

Wiring systems, kinds of, 30&- 
3I0, 

Wireless telegraph, 327, 3J4- 
337 ^ 

Wireless telegraph set, how to 
make, 33S~337- 

Wireless telephone, 338-346. 

X-rays, 

how discovered, 315-316; 

u*ea of, 3*6-3 17; 

apparatus for producing, Ji?; 
source of current for. 318; 
energizing apparatus for, 
3 (^ 354 . 

hJ Ye old Dutch milt rl toy, 192- 

154 . 

Zinc, reason for araalgamanon 
Of, 50. 


APPENDIX 

4 REAL THIS) 

A DICTIONARY OF ELECTRICAL TERMS AND PHRASES 


Everybody is interested in electricity, but the ordinary render, and 
particularly the boy who attempts to use this manual intelligently, will 
coiriu across many technical words and terms that require explanation. 
It would be impossible to Incorporate all needful definitions in the text 
proper, mid the reader is therefore referred to the technical dictionary on 
the succeeding ^jages. 

Care has been taken in Its compilation to make the definitions com- 
plete, simple, and concise. Some of the more advanced technical terms 
have been purposely omitted as not necessary in a book dealing with 
elementary principles. The student in the higher branches of the science 
will consult, of course, the more advanced text-books, But for our prac- 
tical purposes this elementary dictionary should answer every require- 
ment. To read it over is an education in itself, and the young experi- 
menter in electrical science should always refer to it when he comes 
across a word or phrase that ho does not fully understand. 


A 

A, An abbreviation for the word, 
anode. 


Absolute. Complete by itself. Tn 
quantities it refers to fixed units. A 
galvanometer gives absolute readings 


if it is graduated to read direct um- 
jKnes or volts. An absolute vacuum 
is one in which all residual g:u&s are 
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exhausted; an absolute void is the 
theoretical consequent. The absolute 
unit of current is measured in one, 
two h three, or more amperes or volts. 

A*C. An abbreviation expressing 
alie mating current. 

Acceleration* The rate of change 
in velocity. 

The increase or decrease of motion 
when acted upon by the electric cur- 
rent. 

Accumulator* A term applied to 
a secondary battery, commonly call- 
ed a storage- battery. 

Accumulator* Electrostatic, (5rv 
Electrostatic Accumulator,) 

Accumulator* Storage, A storage- 
battery. b 

Acid. A compound of hydrogen 
capable of uniting with a base to 
form salts, 

Sour, resembling vinegar. 

A sharp, biting fluid. 

AcLdometert A hydrometer used 
to determine the gravity of acids 
ft is employed chiefly in running 

storage-batteries to determine when 
the change is complete. 

Adapter. A screw - coupling to 
engage with different sice screws 
on either did, and used chiefly to 
connect incandescent lamps to gas- 
fixtures. 

Adherence* The attraction be- 
tween surfaces of iron due to electro- 
magnetic action. The term is used 
in connection with electric brakes — 
electro-magnetic adherence. 

Adjustment- Any change in an 
apparatus rendering it more efficient 
and correct in its work. 

Aerial Conductor* A wire or elec- 
tric conductor Carried over house- 
tops or poles, or otherwise suspended 
in the air, as distinguished from un- 
derground or submarine conductors. 

Affinity* The attraction of atoms 
and molecules for each other, due to 
chemical or electrical action, 

Air-condenser. A static condenser 
whose dielectric is air. 

Air-line Wire. In telegraphy that 
portion of the line- wire which is 
strung on poles and carried through 
the air. 

Alarm, Burglar. A system of cir- 
cuits with an alarm-bell, the wires 
of which extend over a house or 
building, connecting the windows 
and doors with the annunciator. 

Alarm , Electric* An appli ana? for 
calling attention, generally through 
the ringing of a bell or the operating 
of a horn. 

Alarm, Fire and Heat, An ex- 
pansion apparatus that automati- 
cally closes a circuit and rings a bell. 

Alive* or 11 Live*” A term, ap- 
plied to a wire nr circuit that is 
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charged with electricity. A fL live" 
wire. 

Active circuits or wires. 

Alloy, Any mixture of two or 
mote; metals making a scientific com- 
pound. For ex am pin: copper and 
zinc to form brass; copper, tin, and 

sine to form bronze; copper, nickel, 
and sine to form German -silver. 

Alternating Current* Cur- 

rent, Alternating.) 

Alternating Current-power* Elec* 
triad distribution employing the al- 
ternating current from dynamos or 
Converters. 

_ Alternation. A change in the 
direction of a current; to and fro. 
Alternation a may take place with 
a frequency ranging from 500 to 
ic f ooo or more vibrations per sec- 
ond. 

Alternator* An electric genera- 
tor-dynamo Supplying ail alternat- 
ing current. 

Amalgam. A combination of mer- 
cury with any other metal. 

Amalgamation, The application 
of mercury to a metal, the surface 
of which has been cleansed with acid. 
Mercury will adhere to all metals, 
yxcept iron and steel* and particu- 
larly to line, which is treated with 
mercury to retard the Corrosive 
action of acid on its surface. 

Amber- A fossil resin, valuable 
only in frictional electric experi- 
ments, Most of it. is gathered on 
the shores of the Baltic Sea between 
Kbnagsberg And Memeh It is also 
found in am all quantities at Gay 
Head, Massachusetts, and in the 
New jersey green sand. When rub- 
bed with a cloth jt becomes excited 
with negative electricity. 

Ammeter, The commercial name 
for an am pere-my ter. An in stru men t 
designed to show, by direct reading, 
the number of amperes of current 
which are passing through n circuit. 

Ampere. The practical tin it of 
electric current strength. It is the 
measure of the current produced by 
an electro- moLive force of one Volt 
through a resistance of one ohm. 

Ampere -currents- The currents 
theoretically assumed to be the Cause 
of magnetism. 

Ampere-hour, The quantity of 
electricity passed by a current, of nag 
ampere in one Knur, It is used by 
electric light ami power coin panics 
as the unit of energy supplied by 
them, and on which they base their 
reckoning for measuring the charges 
for current consumed. 

Ampere-ring. A conductor form- 
ing a ring or circle. Used in electric 
balances for measuring current. 

Anjm.il Electricity, A form of 


amateur electrician 

electricity of high tension generated 
in certain animal systems — the Tor- 
pedo, Gymnotus, and C&urus* The 
shocks given by these fish, und par- 
ticularly the electric eel, are Often 
very severe. 

Annealing* The process of soft- 
ening yellow metals by heating them 
to a cherry redness, then olio whig 
them to coo! gradually in the air. 

Electric annealing is done by pass- 
ing a current through the body to be 
annealed, and heating it to redness; 
then allowing it to Cool gradually. 

Annunciator* An apparatus for 
giving a call from one place to an- 
other, as from a living - room to a 
hotel office, or for (fosignating a 
window or door that may nave been 
opened when protected by a bur- 
glar-alarm. 

An nun el a tor -drop* The little 
shutter which is dropped by some 
forms of annunciators, and whose 
fall discloses a number or letter, 
designating the location from which 
the ball was sent, 

Anpde, Tine positive terminal in 
a broken, metallic, or true conduct- 
ing circuit. 

The terminal connected to the car- 
bon -pi are of a battery, or to its 
equivalent in any other form of elec- 
tric gen orator, such as a dynamo or 
a voltaic pile. 

The copper, nickel r gold, or silver 

E lates hung in an electro - plating 
ath, and from which the metal is 
supplied to fill the deficiently mack 
by the electro - deposition of metal 
on the kathode or negative object 
in the bath. 

Anti-hum, A shackle inserted 
directly in a line- wire near a pole. 
It is provided with a washer or 
cushion of rubber to take up the 
vibrations of a wire. To continue 
the circuit a bridle, or curved piece 
of wire, is connected with the line- 
wires that arc attached to the 
shackle. 

Arc- A term applied to an elec- 
tric current flowing from carbon to 
carbon, or from metals separated by 
a short gap, as in the arc street- 
lamps. 

The original are was produced by 
two vertical rods, through which the 
current passed up and down. When 
not in action the upper ends touched, 
but as the current flowed the ends 
were separated, so that the current, 
iwassing up one carbon across the 
gap and down the other, formed the 
segment of a circle In jumping from 
one tip to the other. 

An arc of electric flame is of brill-* 
iant and dazzling whiteness. The 
voltaic arc is the source of the most 
intense heat and light yet produced 
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by man. The light is due principal- 
ly to the incandescence of the ends 
of carbon-pencils, when a current of 
sufficient strength h passing through 
them and jumping over the gap. 
Undoubtedly the transferred Carbon 
particles have much to do with its 
formation. The conductivity of the 
intervening air and the intense heat- 
ing to which it as subjected, together 
with its coefficient of resistance, are 
other factors in the brilliant light 
produced. 

Arc-lamp. An electric lamp 
which derives its tight from the 
voltaic arc, by means of carbon- 
pencils and a current jumping from 
one to the other. 

Arc, Quiet* An arc free from the 
biasing sound so Common in arc- 
lights. 

Arc, Simple. A voltaic arc pro- 
duced between only two electrodes. 

Armature, A bod y o£ iron or oth er 
material susceptible to magnetiza- 
tion, and which is placed on or near 
the poles of a magnet, 

That part of nti electric mechan- 
ism which by magnetism is drawn 
to or repelled from a magnet. 

The cere of a dynamo or motor 
which revolves within the field 
magnets, and which is _ the active 
principle in the generation of cur- 
rent by mechanical means, or in 
the distribution of power through 
electrical influence. Armatures arc 
sometimes made o£ steel, and are 
permanent magnets. These arc used 
in magneto-generators, telegraph in- 
struments, anti other apparatus, j 

Armature -bar. An armature in a 
dynamo or motor whose winding is 
made up of conductors in the form 
of bars. 

Armature-coil. The insulated 
wire wound around the core of the 
armature of an electric current-gen- 
erator or motor,. 

Armature-cere* The central mass 
of iron on which the insulated wire is 
wound; it is rotated in the field of an 
electric current-generator or motor. 

Armored- Protected bv armor; 
as cables may he surrounded by a 
proper sheathing to guard them from 
injury. . 

Astatic. Having no magnetic di- 
rective tendency, the latter being a 
general consequent of the earth's 
magnetism. 

Astatic Circuit. Circuit,. 

Astatic.) 

Astatic Couple. (See Couple, As- 
tatic.) 

Astatic Needle. A combination 
of two magnetic neisdles so adjusted 
as to have as slight directive tenden- 
cy as possible. The combination is 
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generally made up of two needles 
arranged one above tbe other with 
the poles in opposite direction a — 
commonly called "^Nobili's Pair,'* 
These needles require but a slight 
electro-force to turn them one w r ay 
or the other, and are used in astatic 
galvanometers. 

Atmospheric Electricity. (5 cf 
E lectricity. Atmospheric,) 

Atom. The ultimate particle or 
division of an elementary substance. 
Electricity is largely responsible for 
the presence of atoms in th? iitmos- 
phene. 

Atomic Attraction. The attrac- 
tion of atoms for each other.. Prin- 
cipally due to electric disturbance. 

Attraction* The tendency to ap- 
proach -and adhere or cohere which 
is shown in all forms of matter. It 
includes gravitation, cohesion, adhe- 
sion, chemical affinity. electro-mag- 
netic and dynamic attraction. 

Aurora. A luminous chict-rEc dis-" 
play seen in the northern heavens. 
It is commonly though l to be the 
electric discharges of the earth into 
the atmosphere, due to revolution of 
the former and to the heat produced 
at the equator. As compared to 
the static machine for generating 
frictional clcelricity. the earth rep- 
presents the revolving wheel gath- 
ering the current and discharging it 
at the poles. 

Automatic Ctd-out* An electro- 
magnetic switch introduced into a 
circuit, so as to break the circuit of 
the latter should it become over- 
loaded with current; El also acta in 
the event of a mechanical interrup- 
tion. 

Automatic Reflation. A speed 
regulator worked by electricity so 
that a uniform flow of current may 
be secured automatically. 

Ayrton's Condenser* This is a 
pile of glass plates separated by 
small pieces of glass at the four 
corners, so that the plates cannot 
touch each other. Tin-foil is pasted 
on both rides of every plate, and 
the two coatings arc connected, 
The tin-foil on each second plate is 
smaller in area than that on the 
others, and the plates are connected 
in two sets, negative and positive, 
In this construction st will be seen 
that the glass is not the dielectric 
pro[(cr, but acts only as the plane 
to which the tin -foil is pasted. 
One se.t of plates are connected to 
a binding-post by strips of tin -fell, 
ancl the other set are connected to 
another binding-post in a similar 
manner. 

B 

B* An abbreviation for Beau,m£, 
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the inventor oF the hydrometer scale. 
Thus, in speaking of Lhe gravity of 
fluids, 3 a 0 B. means twenty degrees 
Beautnd, 

Back Induction* A demagnetis- 
ing force produced in a dynamo 
when a lead is given to the brushes. 
(,Vrc also Induction* Back.) 

Back Shock. A lightning stroke 
received after the main discharge. 
It is caused by a charge induced in 
neighboring surfaces by the main 
discharge:. 

Bad Earth, A poor ground con- 
nection, or one having comparatively 
Strong electrical resistance. 

Balance, A pro per ad j ustmen t lie- 
tween the apparatus and the electro- 
motive force, thus securing Lhe best 
possible results. 

B. & S. W-G, Abbreviations 
for Brown & Sharp and wire-gauge, 
acid referring to the Sizes of wire 
and sheet -metal thicknesses that 
are considered standards in Amer- 
ica. 

Bar -armature. An armature in 
which the conductors arc construct- 
ed of bars. 

Bare-carbons* Electric light car- 
bons whose surfaces are not electro- 
plated with copper. 

Bar-magnet* One whose core 



Barometer* An apparatus for 
measuring the pressure exerted by 
the atmosphere. It consists of a 
glass tube 31 inches long, closed at 
one end, filled with mercury, and 
then inverted, with its open end 
immersed in a cistern of mercury. 
The column of mercury falls to a 
height proportional to the pressure 
of the atmosphere. At the sea- 
level it ranges from 30 to 31 inches. 

Bar 'Windings. The wind ings of an 
armature constructed of copper bars. 

Bath- In electro -plating, the so- 
lution or electrolyte used for de- 
positing metal on the object to be 
pi ated- It may be a solution of cop- 
per, silver, nickel, or other metal. 

In electro - therapeutics it is a 
bath of water with suitable elec- 
trodes and connections for treating 
patients with electricity. 

Bat h-st ripping. A solution used 
For stripping or removing the metal 
plating from an object. 

Batten* A strip of wood grooved 
longitudinally, in which electric 
light or power wires are set. The 
grooved striy:* is screwed to the wall* 
the wires being laid in the grooves, 
anrl then covered with a tliin wooden 
strip fastened on with small nails. 

Battery* A combination of jiarts 
or elements, for the production of 
electrical action. 
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A number of cells con elected par- 
allel or In series for the generation 
of electricity. Under tbl* beading 
there are at l^ast emo hundred dif- 
ferent kinds. Nowadays the dyna- 
mo is the cheap and efiieiont gen- 
erator of electricity. 

Battery Cell, Elements of- The 
plates of sine and carbon, or of sine 
and copper, in a cell are cal led ele- 
ments, The plate unattacked by the 
solution, such as lEic carbon or cop- 
per, is the negative element,, white 
the one attacked and corroded by 
the electrolyte is the positive. 

Battery* Dry. A form of open 
circuit cell in which the electrolyte 
Is made practically solid, so that the 
cell may be placed in any position. 
A sine cup is filled with the electro- 
lyte and a carbon- rod placed in the 
middle, care being taken to avoid 
contact between cup and carbon at 
the bottom of the cell. The gelati- 
nous chemical mass is then packed 
in closely about the carbon, so as to 
nearly fill the cup. A capping of as- 
phnltum, wax, or other non- conduct- 
ing and scaling material is placed 
Over the electrolyte, and this hardens 
about the carbon and around the top 
inner edge of the zinc cup, Tho lat- 
ter becomes the positive pole, the 
carbon the negative. Binding- posts, 
or connections, may be attached to 
the sine and carbon to facilitate con- 
nections. 

Battery, Galvanic. The old name 
for a voltaic battery. 

Battery, Gravity. A battery in 
which the separation of fluids is ob- 
tained through their difference in 
specific gravity — for example, tbe 
bluestoue cell. The sulphate of cop- 
per solution, being the more dense, 
goes to the bottom, while the rine 
solution stays at the top. In its ac- 
tion the acid at the Top corrodes 
Ihe zinc, while st the bottom the so- 
lution is decomposed and deposits 
metallic copper on the thin copper 
plates. 

Battery, Leclanche, An open cir- 
cuit battery consisting of a jar, a 
porous cup. and the carison and 
tine elements, the electrolyte of 
which is a solution of ammonium 
chloride (sal-ammoniac). The car- 
bon plate is placed in the porous cup, 
and packed in with a mixture of 
powdered manganese bmoxjde and 
graphite, to serve as a depolarizer. 
A half - saturated solution of sal- 
ammoniac is placed in the outer jar, 
and a rod of zinc suspended in it. 
Another form of the battery is to 
omit the porous cup and use twice 
the bulk of carbon, both elements 
being suspended in t.he one solution 
of sal-ammoniac : this form of bat- 


tery Is used for open -circuit work 
only, such as bells, buzzers, and an- 
il tine tators, It is not adapted for 
lights, power, or plating purposes. 

Battery Mud, A deposit of mud- 
like character which forms at the 
bottom of gravity batteries, and 
which consists of metallic copper 
precipitated by the sine. It only 
occurs where wasteful action has 
taken place. 

Battery of Dynamos* A term 
used in speaking of a number of 
dynamos coupled to supply the 
same circuit. They may he coupled 
in series or parallel. 

Battery, Blunge* A battery in a 
cabinet or frame, so arranged that 
the active plates can be removed 
or raised out of the solutions. This 
is usually accomplished by having 
the plates attached to a movable 
frame which, by means of a Tatchet- 
shaft and chains, can be raised or 
lowered. Its objccL is to prevent 
the corrosion of the plates w p nen not 
in use. 

Battery* Primary. A voltaic cell 
or battery generating electric energy 
by direct consumption of material* 
Tho ordinary voltaic cell* or gal- 
vanic battery, is a primary battery. 

Battery* Secondary* A storage- 
battery, an accumulator. 

Battery Solution. The active ex- 
citant liquid, or electrolyte, placed 
within a cell to corrode the posi- 
tive element. AEso called Electro- 
poion. 

Battery, Storage- A secondary 
battery; an accumulator; a battery 
which accumulates electricity gener- 
ated by primary colls or a dynamo, 

Battery - gauge* A galvanometer 
used for testing batteries and con- 
ned Suns. It is usually small in size, 
and may be carried in a pocket. 

Battery-jar. A glass, earthen., nr 
lead vessel which contains the fluids 
and elements of each separate cell 
of a battery. 

BaoriE Hydrometer. (5ra Hy- 
drometer, Baum6.) 

Beeqi cerel R ay a nd Radi & t Eon* A n 
invisible ray discovered by Recque- 
reU which is given out by some 
compounds and chemicals — notably 
uranium — and which has the power 
to penetrate many opaque bodies 
and objects impenetrable to the ac- 
tinic rays of ordinary light. These 
rays arc used chiefly in connection 
with the photographic dry-plate. 

Bell, Electric- A bell rung by 
electricity. The current excites an 
electro - magnet, attracting or re- 
leasing an armature which is at- 
tached to a vibrating or pi voted 
arm, an the end of which the knock- 
er is fastened, 


Bichromate of Potash,. A strong, 
yellowish-red chemical, used chiefly 
in battery lluids and electrolytes* 

Bifilar _ Winding. The method 
followed in wind jpg resistance-coils. 
To prevent them fro m creating fields 
of force, the wire is doubled and the 
looped end started in the coil, 
Since the current prices in opposite 
senses in the two lays of the wind- 
ing, no field of force; is produced. 

Binding. Un attached wire wound 
round armature-coils to hold them 
in place, 

Binding - post- An arrangement 
for receiving the loose ends of wires 
in an electric circuit and Securing 
them, by means of screws, so that 
perfect contact will be the result, 

BE-palar* Possessing tw r o poles. 

BE - tel tphoae. A pair oF tele- 
phones arranged with a curved con- 
necting arm or spring so that they 
can be simultaneously applied to 
both ears. 

Blasting* Electric* The ignition 
of a blasting charge o£ powder, 
dynamite, or other high explosive 
by an electric spark, or by the heat- 
ing, to red or white heat, of a Lhin 
wire imbedded in the explosive. 

Block System. A system of sig- 
nalling on railroads. Signal - posts 
arc arranged at stated spaces, and 
on those signals appear automatical- 
ly,. showing tbe location of trains to 
the engineers of trains in the rear. 

Bluestone, A trade name for sul- 
phate of copper m a crystallized 
state. 

Bobbin, A spool of wood or oth- 
er non-conducting substance wound 
with insulated wire. In a tangent 
galvanometer tbe bobbin becomes a 
ring with a channel to receive the 
wire. 

Boiling* In secondary, or stor- 
age, batteries the escaping oF hydro- 
gen and oxygcai gases, when the bat- 
tery is fully charged, resembles water 
boiting. 

Boitdad Rails* Rails used in an 
electric tractiem system, and which 
arc linked or connected together to 
form a perfect circuit. Used prin- 
cipally in the third-rail system. 

Brake, Electro-magnetic. A 
brake to stop the wheels of a mov- 
ing car. It consists of a shoe, or 
ring, which by magnetic force is 
drawn against a rotating wheel to 
stop its revolution. 

Brandi, A conductor which loads 
off from a main Hna to distribute 
current locally. 

Brassing. A process of eketro- 
depositing brass in a bath contain- 
ing both copper and zinc. A plate 
of brass is used as an anode. 
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Brazing, Electric- A process in 
which the spelter is melted by dc*>- 
tric current, so that the two parts 
are u ni ted as i>uq. 

Break. A point where an elec- 
tric conductor is broken, as by a 
Switch 0* a cut-out. 

Bridge- A special bar of copper 
connecting the dynamos with the 
1ms wire in electric lighting or power 
stations. 

Bronzing* The deposition of 
bronze by electro-platEng methods. 
The mixture is of copper and tin, and 
a cast bronze plate i$ used as an 
anode. 

Brush. A term applied to the 
pieces of cop[icr„ carbon, or other 
conducting medium in dynamos and 
motors, that bear against the cylin- 
drical surface of the commutators 
to collect or feed in the current. 

Bug* Any fault or trouble in 
the connections or workings of an 
electrical appa rat us. The term ori g- 
inated in quadruples telegraphy, 
and probably had some connection 
with the Edison bug-killer that he 
invented when a bay. 

Buoy, Electric* A buoy to in- 
dicate dangerous channels in har- 
bors and to mark wrecks and reefs. 
It is provided with an electric light 
at night, and with a gong or an elec- 
tric horn by day. 

Burner, Electric. A gas - burner 
so arranged that the flame may be 
lighted by electricity operated by 
a push-button at some distance from 
the fixture, or, close at hand, by 
means of a chain or pul E-string, 

Burning, In a dynamo, the Im- 
proper contact of brushes and com- 
mutator, whereby a spark is pro- 
duced and an arc formed which 
generates heat and causes the metal 
parts to bum. 

Bus -rod, A copper Conductor 
used in jHJwer-planks to receive the 
current from the battery of dynamos. 
The distributing leads are connected 
to these rods. 

Butt -faint* A joint made by 
bringing the ends of wires together 
so that the ends butt. They arc 
then soldered or brazed. 

Button, Electric- A form of 
switch that, is operated by pushing 
Br Irntton mounted on a suitable 
base. Used principally for ringing 
bells, operating lights, etc. 

Boner. An electric alarm, oi 
call, produced by the rapid vibra- 
tion of an armature acted upon by 
electro-magnetism. The sound is 
magnified by enclosing the mechan- 
ism in a resonant box. 

An apparatus resembling an elec- 
tric bell Winns the bell and clapper. 
The buzzer Is used in i daces where 
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the loud ring of a bell would be a 
nuisance, 

C 

C. An abbreviation for centi- 
grade when speaking of thermal 
temperature. In chemistry the 
centigrade scale is used extensively* 
but in air temperatures the Fahren- 
heit scale is universally employed. 

Cable, Aerial* A cable that con* 
tains & number of wires separately 
insulated, the entire mass being pro- 
tected by an external insulation. 
It is suspended in the air from jxdc 
to pole* and sometimes its weight 
is so great that a supporting wire is 
carried along with it (usually over- 
head}* the large cable being sus- 
pended from it by cable-hangers. 

Cable Box. A box to receive cable 
ends and protect them; also, thelxjx 
in which cable ends and line- wires are 
joined. Submarine cable boxes are 
usually near the ground, while tele- 
phone and telegraph cable boxes are 
mounted on poles, the cables run- 
ning from the ground and up the 
poles to the boxes. 

Cable-core. The conductors of a 
cable which make up its interior 
mass. For the convenience of line- 
men the wires are often insulated 
with different-colored materials so 
that testing is not necessary when 
making connections. 

Cable -hanger- A metallic grip, 
usually of sheet metal, arranged to 
clasp two or more wires. It is fas- 
tened to the supporting wire by a 
hook and eye, or by small bolls with 
thumb-nuts. 

CablG'heari* A rectangular board 
equipped with binding-posts and 
fuse wires so that the connections 
may be made between the cable ends 
and the overhead ur line-wires of a 
system. 

Cables* An Insulated electric 
conductor of large diameter* often 
protected by armor nr metallic 
sheathing, ami generally containing, 
or made up, of several separately 
insulated wires, Cables supply cur- 
rent to traction lines; [»wer, through 
subterranean passages; convmuni ca- 
tion, by submarine connection; and 
light, by overhead or underground 
conduits. 

Call-bell* A bell that is rung by 
pressing a button, and which is 
Operated by electricity. 

Calling - drop* A drop-shutter 
which is worked by electricity in a 
telegraph or telephone exchange; it 
denotes the location from which the 
call was sent in. Small red incan- 
descent lamps have taken the place 
of the drops tn mosL of the larye tele- 
phone exchanges, for they are noise- 


less and do not annoy the operators 
as the drops ami buzzers, did. 

Candle-power, The amount of 
light given by the standard candle. 
The legal English and American 
standard Is a sj>erjn candle burning 
two grains a minute. 

Candle, Standard, The Standard 
oi i limn mating power; a flame 
which consumes two grains of sperm 
wax per minute, and produces a light 
of a brightness equal to one candle- 
power. 

Caoutchouc. India - rubber. So 
named, because originally its chief 
use iv as to erase or rub off pencil 
marks. It is a substance existing, 
in a thick fluid state, in the sap or 
juices of certain tropical trees and 
vines; it gisMSSOS a very high value 
as an insulator for wire and circuits. 
The unworked, crude rubber is called 
virgin gum, but after it is kneaded 
Et is called masticated or pure gum 
rubber. 

Capacity* A term used when 
speaking of the carrying power of a 
wire or circuit. The capacity of a 
wire, rod, bar, or other conductor 
is suili client so long as the current 
does not heat it. Directly electric 
heat is generated, we speak of the 
conductor as being overloaded or 
having its- capacity overtaxed. 

Capacity of a Telegraph Con- 
ductor. The elect ric capacity may 
be Identical in quality with that of 
any other conductor. In quantity 
it varies not only in different wires, 
but for the same wire under different 
conditions. A wire reacting through 
the surrounding air, or other di- 
elec Lric, upon the earth represents 
one element of a condenser, the 
earth in general representing the 
other, A wire placed near the 
earth lias greater capacity than one 
strung upon high poles, although 
the wares may be of identical length 
and size and of the same metal, 
The effect of high capacity is to re- 
tard the transmission of current, 
the low capacity facilitates trans- 
mission. 

Capacity, Storage, In secondary 
batteries, the quantity of electee 
current they can supply, when fully 
charged, Without exhaustion. This 
capacity is measured or reckoned in 
ampere-hours. 

Carbon* One of the elements In 
graphitic form used as an electric- 
current conductor. It is the only 
substance which conducts electricity, 
and which cannot be melted with 
comparative ease by increase of 
current. It exists in three modi- 
fications — charcoal, graphite, and the 
diamond. In its graphitic form it 
Is used as an electro- current con- 
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ductor, as in batteries and arc-light 
electrodes, and as filaments in i cl- 
ean descent lamps, in arc-lamp use 
the carbons are usually electro- 
plated on the outside with a film of 
copper which ;u,:ts as a better con- 
ductor. 

Carbon, Artificial. Carbon-dust, 
powdered coke, or gas carbon is 
mixed with molasses, coaJ-tar, syrup, 
or some si miliar carbonaceous fluid, 
so that Lite mass is plastic. It eau 
then be moulded or pressed Into 
shapes, and heated to- bill redness for 
several hours by artificial or electric 
heat. For lamp-carbons the [Mixt- 
ure is forced through a round die 
by heavy pressure, and is cut into 
suitable lengths, then fired or baked. 

After removing and cooling, the 
carbons arc sometimes dipped again 
into the fluid used for cementing the 
original mass and re-ignited. This 
process is termed “nourishing." All 
carbon is a resisting medium, but at 
high temperature the resistance is 
only about one-third as great; that, 
is. the current will pass through a 
red-hot carbon three times better 
than through the cold carbon; or a 
current, of thirty amperes will be con- 
ducted as easily through a hot carbon 
as ten amperes through a cold one. 

Carbon -cored. A carbon for arc- 
lamps, Lhe done being of softer car- 
bon than the outer surface. It is 
supposed to give a steadier light, 
and fixes the iKisition of 'the arc. 

Carbon -dioxide. A compound gas, 
or carbonic-acid gas. It is a dielectric. 

Carbon - holders. In arc - lamps,, 
the clamps arranged to hold the car- 
ban-pencils. 

Carbonisation- The ignition of 
an organic substance in a closed ves- 
sel, so iis to expel all constituents 
from it except the carbon. 

A destructive distillation. 

Carbon Resistance. (See Resist- 
ance, Carbon.) 

Carbon Volatilization, In are- 
lamps the heat is so intense that it 
is believed a part of the carbon- 
jcncil is volatilised, as vapor, lic- 
oro being burned or oxidized by the 
oxygen of the air. 

Carbons, Bare. (.See Mare Car- 
bons.) 

Carry I [iK Capacity. In a current- 
conductor, its carrying capacity up 
to the heat nig- poln t . I L i s expressed 
in amperes. 

Cascade. The arrangement of a 
series of Leyden -jars in properly 
insulated stools, or supports. for 
accumulating frictional electricity. 
They are arranged in a manner some* 
what similar to a battery of galvanic 
cells, the inner coating of one being 
connected to the outer coating of 
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the next, and so on through the 
series. 

Case-harden In £ t Electric, A proc- 
ess by which the surface of iron 
converted into steel by applying a 
proper carbonaceous material to it 
while it is befog heated by an elec- 
tric current. 

Cautery t Electric, An electro- 
surgical appliance for removing dis- 
eased parts or arresting hemor- 
rhages. It takes the place of the 
knife or other cutting instrument. 
It is a loop of platinum wire heated 
to whiteness by an. electric current. 

C.C An abbreviation common- 
ly used for cubic- centimeter. It Is 
usually written in small letters, as 50 
c.c. 1 meaning jjo cubic-centimeters . 

Cell, Electrolytic* A vessel con- 
taming Lhe electrolyte .used for elec- 
tro -pi ating . 

Cell, Regentrated- A cell restored 
to its proper functions by a process 
of recharging. 

Cell, Standard, Meaning the same 
as battery. The vessel, including 
its contents, in which electricity is 
generated, 

C*H, Storage. Two plates of 
metal, nr compounds of metal, whose 
chemical relations arc changed by 
the passage of ait electric current 
from one plate to the other through 
an electrolyte in which they arc im- 
mersed. 

Cements, Electrical* Cements of 
a nun- conducting nature, such as 
marine glue and sticky compounds., 
used in electrical work, 

Centrifugal Force* A diametric 
revolving force which throws a 
body away from its axis of rotation. 
A merry-go-round is a simple ex- 
ample of this force. The more 
rapidly the pint form revolves the 
greater the tendency for those On 
it to be thrown off and oat from the 
centre. The high velocity attained 
by the armatures in motors and 
dynamos would throw the wires out 
of place and cause them to rub 
against the surfaces of the lield- 
Tnagn els . Conscq uen tly , wire band s 
or binders are necessary to keep the 
coils of wire from spreading under 
the influence of the centrifugal force. 

Charge, The quantity of elec- 
tricity that is present on the surface 
of a body or conductor. 

The component chemical parts 
Lhut are employed to excite the ele- 
ments of a cell in generating electric 
current. 

Charge, Residual. After a Ley- 
dun- jar, ur other condenser, has been 
discharged by the ordinary meth- 
ods, a second discharge {of less 
amount) can be had after a fow 
minutes 1 waiting. This is due to 
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what is known as the residual 
charge, and is connected in some 
way with the molecular distortion 
of the dielectric, 

Chemical Change. When bodies 
unite sn as to satisfy allinity, or to 
bring about the freeing of thermal or 
other energy, the union is visually 
accompanied by sensible heat or 
light. Sulphuric acid added to wa- 
ter produces heat; a match in burn- 
ing produces light. Another form 
of chemical change is decomposition 
or separation (the reverse of com- 
bination), sutih as takes pi ape in the 
voltaic - battery, the electro - plating 
bath, and other forms of electrolysis, 
Tli is is not accompanied by heat 
or light, but by the evolution of elec- 
tricity. 

Chemical Element. (See Ele- 
ment, Chemical.) 

Chemistry* The science which 
treats of the atomic and molecular 
relations of the elements and their 
chemical compounds. Chemistry is 
divided into many departments, but 
electro-chemistry treats only of the 
■science wherein electricity plays an 
active part, such as batteries, clec- 
tro-tdating, and electro-metallurgy. 

Clioking-cnil* [Sar Coil, Clinking.) 

Circle, Magic* A form of elec- 
tro-magnet ft is a thick circle of 
round Iron used in connection with 
a magnetised coil to illustrate elec- 
tro -magnetic attraction. 

Circuit, A conducting- path for 
electric currents. Properly shak- 
ing, a complete circuit lias the ends 
joined, and includes a source of cur- 
rent, an apparatus, and other ele- 
ments introduced in the path. When 
the circuit is complete it is called 
active. The term circuit is also 
applied to portions of a true circuit 
—as, an intern a! or external circuit. 

Circuit, Astatic* A circuit so 
wound, with reference to the direc- 
tion of the currents passing through 
it, that the terrestrial or other lines 
of force have no directive effect 
upon It. 

Cfocuit - breaker. Any apparatus 
for opening and closing a circuit, 
such as switches, automatic cut-outs, 
lightning-arresters, and lhe like. 

A rat diet- wheel engaged with a 
spring, or wire, which rests against 
the teeth. The current passes 
through the wire, the wheel, and 
axle. The wheel is revolved by a 
crank, and as the ratchets pass the 
spring, or wire, an instantaneous 
make -and -break occurs. The speed 
of lhe wheel regulates the frequency 
of the interruptions. 

Circuit, External. A portion of 
the circuit not included within the 
generator, such as a secondary tele- 
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graph key and sounder. 

Circuit, Grounded. A circuit in 
which the ground is used as, a con- 
flict: ror. This is common in tele- 
graph and telephone lines, partic- 
ularly for short distances where the 
conductivity of the earth, does not 
offer too much resistance, 

Circuit, Incandeactnf. A circuit 
in which incandescent lamps arc in- 
stalled- 

Circuit Indicator* A pocket - com - 
](!ss. galvanometer, or other device 
or indicating or detecting the con- 
dition of a wire, whether it is active 
nr dead, and, if active, in which di- 
rection tiie current is flowing. It 
may also give a general Idea of its 
strength. 

Circuit, Internal, That portion 
of an electric circuit which Is in- 
cluded within the generator. 

Circuit Loop. A minor circuit in- 
troduced. in iSeries, into another cir- 
cuit by a switch or cut-out, ro that it 
becomes a pari of the main circuit. 

Circuit, Main. A circuit, or main 
line, includes the apparatus supply- 
ing current to it. Thus distinguished 
from a local circuit. 

Circe it, Metallic* A circuit in 
which the current outside the gen- 
erator passes through metal parts 
or wire, but not through the ground. 
Electric light and power linos are 
always metallic circuits, An elec- 
tro- plating apparatus may be prop- 
erly termed a metallic c iron it., al- 
though a part of the circuit is formed 
by the electrolyte in the bath. The 
essential meaning of the words metal- 
lic circuit is that the earth (.Iocs not 
form a part- of the return circuit. 

Circuit, Open. A circuit in which 
a switch lias been opened to pre- 
vent the continuous how of current, 
such as an electric-bell circuit, which 
normally remains ojxm, and which 
is active only when the push-button 
is pressed, thereby closing the circuit 
and operating the bell An open- 
circuit battery is one that remains 
inactive when the circuit is open* 

Circuit, Parallel* A term signi- 
fying a multiple circuit. 

Circuit, Quadruple* A single cir- 
cuit capable of having four messages 
transmitted over it simultaneously'— 
two in one direction, and two ill the 
other. 

Circuit* Return. Tn telegraphy 
the ground is used as the return cir- 
cuit. It is also that portion of a 
circuit which leads from an appara- 
tus back to the terminal of a dyna- 
mo or battery* usually the negative 
wi re. 

Circuft, Short* A connection be- 
tween two parts of a circuit, causing 
the current to skip a great- part of 
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its appointed path. Short - circuits 
prevent the proper working of any 
electrical apparatus. 

Circuit, Simple* A circuit con- 
taining a single generator, the prop- 
er wire for carrying the current, and 
a. switch to operate it, An efectric- 
bell line, a single telegraph line, or 
a direct telephone line are all sim- 
ple circuits. 

Gamp, A tool for grasping and 
holding the curls of wires while join- 
ing them. 

The appliance for holding the car- 
bon-pencils in arc-lamps, 

Geats, Blocks of wood, porce- 
lain, or other insulating material 
used to hold wires against a wall or 
beam. They have one, two, and 
three notches at one side, for single, 
double, and three wire systems. 

Clutch, Electric. A form of mag- 
netic brake applied to car -wheels, 
the armatures of motors, and other 
revolving mechanism, whereby the 
current, passing through a coil, 
magnetizes a mass of cast-iron, anti 
brings it to bear friction ally upon 
the moving parts of the mechanism. 

Cede* Cipher* A set of discon- 
nected words which, in accordance 
with a prearranged key, stand^ for 
whole sentences and phrases. Com- 
mercially the -system is used as a 
short-cut — ten words perhaps mean- 
ing what otherwise it would take 
forty or fifty words to express, It is 
used extensively in telegraphy, both 
as an abbreviated message and as a 
menus fur securing secrecy. 

Coherer* Conducting particles 
constituting a semi -con due ting 
bridge between two electrodes, and 
serving to detect electro -magnetic 
waves. The coherer in wireless 
telegraphy is understood to mean 
that form of radio-receiver which, 
being normally at high resistance, is, 
under the influence of Hertzian- 
waves, changed to a low resistance, 
thus becoming relatively a con- 
ductor. Tubes of various kinds 
have been used for this purpose. 
Within them is a filling of carbon 
granules, copper filings, nickel and 
silver filings, and other sub stances. 
Marconi's coherer consists of a Lube 
one and one-half inches Lpng and 
one-twelfth inch internal diameter. 
Tills is filled with filings — 90 per 
cent. oF nickel, jo per cent- of silver, 
A globule of mercury coats the out- 
er surface of each grain with a thin 
film of the quicksilver, Into both 
ends a piece of pure silver wire is 
plugged. These latter are a quar- 
ter uf an inch long, and tit the tube 
very accurately. The tithe is thus 
sealed, and it is sronsi tiered prefer- 
able hi have a slight vacuum with- 


in it. 

Coif, A strand of wire wound in 
circular form about a spool, a soft- 
jron core, or In Layers, as a coil of 
rope. 

An electro-magnetic generator. 

A helix, (See oho Induction, Re- 
sistance, Magnetising.) 

Cod, Choking. A form of resist- 
ance to regulate the flow of current. 
Any coil of insulated wire wound 
Upon a laminated or divided iron 
core forms a cho king-coil. In alter- 
nating-current work special choking- 
coils are used. Thev have a mov- 
able iron core, and by thrusting it 
in or out the power is increased or 
diminished, thus raising or lowering 
the lights, the same as gaa is regu- 
lated. 

Coil, Faradlc* The name given 
to a medical induction-coil or laradic 
machine. 

Ceil* Induction* A coil in which 
the electro-motive force of a portion 
of a circuit is, by induction, made 
to produce higher or lower electro- 
motive forces in an adjacent circuit, 
or in a circuit a part of which ad- 
joins the original circuit. There 
ore three principal parts to all in- 
duction - coils — the core, the pri- 
mary coil, and the secondary coil. 
The core is a mass of soft iron, cast 
or wrought, but preferably divided 
— for example, a bundle of rods or 
bars. The primary coil of com- 
paratively larger wire is wound 
about this core, each layer being 
properly insidated and varnished, or 

coated with melted paraEfinc, to 
bind the wires. The secondary coil 
is of fine wire, and is wound about 
the primary coil- A great many 
turns of the fine wire are necessary, 
and care must, be taken to properly 
insulate each layer and shellac the 
wires. The primary must be well 
insulated from the secondary coil, 
so os to prevent sparking, which 
would destroy the insulation. A 
make-and-break is operated by the 
primary coil, and is constructed 
upon the general form of an electric 
bull or buiser . movement, Extra 
currents which interfere with the 
action of an induction-coil are 
avoided by the use of a condenser. 
( See also Conderi ser*) The in due t ion - 
coil produces a rapid succession of 
sparks which may spring across a 
gap of thirty or forty inches, accord- 
ing t o the size of the coi \ . In duction - 
coils arc used extensively in electric 
work, csjiecia]ly in telephone trans- 
mitter^, wireless telegraphy, electric 
welding, and in. the alternating-cur- 
rent. system. 

Cotl. M&gne tiring. A eoit of in- 
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sulatcd wire so wound that a well 
or aperture will be formed. Within 
this well a piece of steel is placed, so 
that an electric current, passing 
through the wires, will magnetize the 
sited ; or a steel rod may be passed 
in and out of the hole several times 
while a strong current is travelling 
through the coil, thus magnetizing 
the rod. 

Coif, Resistance. A coil so con- 
structed that it will offer resistance 
Ltj a steady Current of too great 
electro-motive force for the safety 
of the apparatus. Generally the 
Coil is made by doubling Hie wire 
without breaking it* then starting 
at’ the doubled end to wind it jn 
coil or spring fashion. If the wire 
is too heavy to wind double, a single 
strand is wound on $ square or tri- 
angular insulator in which notches 
are made. Then, alternately be- 
tween the coils, the second strand 
is wound- The strands are joined 
at one end of the coil, but those at 
the other are left free for unions with 
other wires, {See also Resistance.) 

Coll, Retarding. A choking-coil. 
A resistance-coil. 

Cod Ribbon. Instead of wire, 
flat, thin strips of sheet-metal are 
sometimes used for resistance-coil*;, 
doubled, as explained above. The 
wraps are insulated with sheet-mica, 
micanite, or asbestos, to prevent 
short-circuiting. 

Coil, Rutunfcoff. A common type 
of induction-coil with a vibrator or 
circuit - breaker. Used with con- 
stant and direct current, 

A step-up transformer with a cir- 
cuit-breaker attachment, 

Cuds, Idle* Coils in a dynamo 
in which no electro-motive force is 
being generated or developed. 

Coils that, through L token connec- 
tions or short circuits, are inactive. 

Column , Electric* An old name 
for the voltaic pile. The apparatus 
made up of a pile of disks of copper 
andinne, separated by pieces of flan- 
nel wet with acidulated water. 

Comb. A bar from which a num- 
ber of teeth project like the teeth 
of a comb. It is vised as a collector 
of electricity from the plate of a 
frictional electric machine. 

Cemmutator* An apjiaratus used 
On motors and dynamos and in- 
duction-coils lor changing the di- 
rection of currents. It is made in 
a variety of typos, but usually in 
the shape of insulated bars closely 
packed about an armature shaft. 

Commutator-bars. The metallic 
segments of a dynamo or motor- 
commutator. 

Commutators, Quiet* Commtita- 
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tors that do not spark during the 
revolutions of the armature. 

Compass. An apparatus Cor in- 
dicating the directive force of the 
earth upon the magnetic needle. 
Tt consists of a case covered with 
glass, in which a magnetized needle, 
normally pointing to the north, is 
balanced on a point at the centre. 
Under the needle a card is arranged 
on which the degrees or points of the 
compass are inscribed. A valuable 
instrument in electrical work, mag- 
netism, etc. 

Compass, Liquid, A form of 
marine compass. The needle is at- 
tached to a card or disk which floats 
in alcohol or other spirits, SO as to 
check undue oscillation . 

Compass* Mariners'* A compass 
in which the needle is attached to a 
card that rotates in pointing to the 
north. A mark, Called the "lub- 
ber's mark,"' is made upon the case, 
and this is in line with the ship's 
keel, so that a glance at the card 
will indicate the direction in which 
the ship is headed. 

Compass, Spirit. A form of mar- 
iners* compass in which the bowl, 
or case, is sealed and filled with 
alcohol. The compass-card works 
as a spindle, and, by a series of 
air compartments, floats on the alco- 
hol. The friction of the pivot is 
thereby greatly diminished, mak- 
ing the compass a very -sensitive 
one. 

Compass, Standard, A compass 
employed ns a standard by which 
to compare Other eompasseS- 

Con denser- An appliance for 
Storing up electro-static charges ; it 
is also called a static accumulator. 
The telegraphic condenser consists 
of a box packed full of sheets of tin- 
foil having a sheet of paraffined pa- 
per or sheet-mica between every 
twu sheets, The alternate sheets of 
tin-foil are connected together, and 
each set has its binding-post. (5ce 
also Electrostatic Accumulator.) 

Condenser* Air- (Sec Air-conden- 
ser-) 

Condenser- Ayrton"*. {-St 1 ? Ayr- 
ton's QmdcrtJier.) 

Condenser-pUte* Plate, Con- 

denser.) 

Condenser, Sliding. An appara- 
tus in the form of a Leyden -jar 
whose coatings can be slid past each 
other to diminish or increase the 
face area, and also to diminish or in- 
crease the capacity of the condenser. 

Conductance* The conducting 
power of a mass of material, vary- 
ing according to its shape and di- 
mensions. The cylindrical or round 
conductor is the best type for the 
conveyance of electric currents. 


Conduction. The transmission of 
electricity through an immobile me- 
dium, such as a wire, dt rod, or a bar. 

Conduct! vity + A bil i ty to eon duct 
electric currents. The conductivity 
of a wire is its power to conduct or 
transmit a current. Glass has no 
conductivity, and it is therefore a 
non-conductor. 

Conductivity* Variable, The 
change in the conducting or trans- 
mitting powers of metals And sub- 
stances under different tempera- 
turcs. Hot metal conducts an elec- 
tric current better than cold. A 
hot carbon -pencil in an are-light 
conducts the current better than 
when the light is first started, for 
as it warms up under the influence 
of the are- flame the current passes 
more freely. Five minutes after the 
current is turned on the lamps in the 
circuit give a steady light, and do 
not sputter as when they first start 
Up, 

Conductor* Anything which per- 
mits the passage of electric current. 
The term conductor is a relative one, 
and, excepting a vacuum, there is 
probably no substance that has not 
some conductive power. Metals* 
beginning with silver, are the best 
conductors, liquids next, glass the 
worst. The ether, or air, ts a con- 
ductor of sound and electric vi- 
bratory disturbances, but not in 
the same sense as the ground. The 
air conducts frictional electricity, 
while the ground acts as a conductor 
for the galvanic current, or "cur j 
rent electricity,’' By this last term 
is meant electricity which Hows con- 
tinually, instead of discharging ail 
at once, with, an accompanying 
spark or flash. 

Conductor, Overhead. Overhead 
electric lines, wires or cables, for 
conducting current. Generally poles 
are erected lor this purpose. 

Conductor, Prime. A cylindrical 
or spherical body with no points or 
angles, but rounded everywhere 
and generally of metal. If made of 
other material, such as wood, glass, 
or composition, its entire surface is 
rendered conductive by being cov- 
ered with sheet-metal, such as tin- 
foil, gold-leaf or tinsel, applied to it 
with paste, shellac, or glue, A 
prime conductor should be mounted 
on an insulated stand; it js_ employed 
to collect and retain frictional elec- 
tricity generated by a static ma- 
chine. 

Conductor, Underground, An in- 
sulated conductor which is placed 
under the surface of the earth, 
passing through conduits. 

Connect, The act of bringing two 
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ends of wire together, either tem- 
porarily or permanently. Bringing 
one end of a conductor into contact 
with another, so as to establish an 
electric connection. 

Connector. A sleeve, with screws 
or other damping device, into which 
the ends of wires ot rods may be 
passed and held securely. A bind- 
mg-povjt find spring-jack comes un- 
der this head. 

Contact- The electrics! union of 
two conductors, whether temiKJfary 
or permanent. It may be establish- 
ed ny touching the ends or terminals 
of a circuit through the agency of a 
push-button, a telegraph-key, an 
electric switch, etc. 

Contact - breaker. (The same as 
Circuit“breaker, which jre.) 

Contact. Loose- A contact form- 
ed by two or several surfaces im- 
posed one upon another and held by 
their weight alone. 

Contact-point* A .point, or stud, 
often of silver or platinum, arranged 
to come into touch with a contact- 
spring, such as the vibrating anna, 
turn of an electric bell. 

Contoct - spring, A spring con- 
nected at one end of a lead and ar- 
ranged to press against another 
spring or plate, so that a plug may be 
inserted between the contact-points. 

Controller, The lever or handle 
oil the switch-board of a resistance- 
coil, by means of which electric cur- 
rent is let in or kept out of a circuit. 

Controlling Force* In galvanom- 
eters and similar instruments, the 
force used to bring the needle or in- 
dicator baek to zero. 

Converter- An induction -coil used 
with the alternating current for 
changing the potential difference 
and inverting the available current. 
High alternating voltage may be 
converted into lower direct-current 
voltage, thereby increasing the am- 
perage or current. A converter con- 
sists of a core of thin iron sheets, 
wound with a primary coil of fine 
insulated wire, with many convolu- 
tions or turns. Also, a secondary 
coil made up of coarse insulated 
wire with fewer convolutions. The 
coil may be jacketed with iron to 
increase the permanence. 

Converter* Rotary, A combined 
motor and dynamo whose function 
is to transform a current of high or 
low voltage (A-C.* or D-C.) Into any 
other kind of current desired. 

Convolution. The state of being 
convolved; a turn, wrap, fold, or 
whorl. A clock-spring is a familiar 
example. 

Copper-bath. A solution of sul- 
phate of copper used in electro- 


plating, electrotyping, and copper- 
refining by electricity. 

Cord, Flexible* A flexible - wire 
conductor made up of many strands 
of fine wire and properly insulated 
so that it may be easily twisted, bent, 
or wrapped . Flexible wire i s used as 
the conductors for portable electric 
lights, push-buttons, medical coils, 
etc. 

Core* The iron mass (generally 
located in the centre of a coil or 
helix) which becomes highly mag- 
netic when a current is Bowing 
around it. but which looses its mag- 
netism immediately that Lhe current 
ceases to flow. 

A conductor or the conductors of 
an electric cable made up of a sin- 
gle strand or many strands laid to- 
gether and twisted. These may be 
of bare metal, or each ono insulated 
from the others. 

Core -disks* Disks of thin wire, 
for building up armaLure - cores. 
The usual form of a core is round or 
cylindrical. A number of thin disks, 
or laminations, of iron strung upon 
the central shaft, and pressed firm- 
ly together by the end-nuts or keys. 
This arrangement gives a cylinder as 
a base on which to wind the in- 
sulated wire that forms a part of the 
armature. 

Core - disks. Pierced. Core- disks 
for an armature of a motor or dyna- 
mo, which have been pierced or 
bored out around the periphery. 
Tubes of insulating material, such 
as fibre, rubber, or paraffined paper, 
are inserted in the holes and through 
these the windings of wire are tar- 
ried- The coils are thus imbedded 
in the solid mass of iron, and are 
protected from eddy currents ; also 
they act to reduce the reluctance of 
the air-gaps. Tills arrangement is 
ven r good, from a mechanical point 
of view, but in practice its use is 
confined to small motors only, and 
dynamos generating under one hun- 
dred volts. 

Core - disk a , Toothed, Core - d isks 
of an armature or motor where 
notches are cut from the periphery* 
When they are locked together, to 
form the armature-core, the coils of 
wire lie in the grooves formed by a 
number of the disks bound together. 
This construction, reduces the act- 
ual air- gaps and keeps the coils 
equally spaced. 

Core, Laminated* The core of an 
armature!, un induction-coil, a con- 
verter, or any similar piece of ap- 
paratus, which is made up of plates 
or disks, insulated more or less per- 
fectly from one another by means of 
mica or paraffined paper. The ob- 
ject of laminations is to prevent the 


formation of Foucault currents* A 
core built up of disks is sometimes 
called a radially laminated core. 

Core* Ring* A dynamo or motor 
armature-core which forms a com- 
plete ring. 

Core* Stranded. The CGfG of a 
cable, or a conducting core made up 
of a number of separate wires or 
strands laid or twisted together. 

Core, Tubular* Tubes used as 
cores for electro-magnets, and also 
to produce small magnetizing power* 
Tubular cores are nearly as efficient 
as solid ones in straight magnets, 
because the principal reluctance is 
due to the air- path. On increasing 
the current, however, the tubular 
core becomes less efficient. 

Coulomb* The practical unit of 
electrical quantity. It is the quan- 
tity passed by a current of one am- 
pere intensity in one second* 

Couple* The combination of two 
electrodes and a liquid, the elec- 
trodes being immersed in the latter, 
and being acted on differentially by 
the liquid. This combination con- 
stitutes a source of electro-motive 
force* and, consequently of current, 
and is called the galvanic or voltaic 
cell or battery. 

Couple. Asti tic. A term some- 
tim.es applied to astatic needles when 
working in pairs. 

Coupling* The union of cells or 
generators constituting a battery; 
the volume of current, or electro- 
motive force, is thereby increased. 

C P. An abbreviation for "can- 
dle power";, also meaning ' J chemi- 
cally pure," when speaking of chemi- 
cals. 

Crater. The depression that forms 
in the positive carbon of a voltaic- 
are. 

Creeping* A phenomena met with 
in solution batteries. The electro- 
lyte creeps up the sides of the con- 
taining jar and evaporates, leaving 
a deposit of salts. Still mo re solu- 
tion creeps up through the sails until 
it gets clear to the top and runs oyer. 
To prevent tins the tops of the jars 
should be brushed with hot paraffine 
for a distance of two inches from 
the upper edge. The salts will not 
form on paraffine* Oil is sometimes 
poured on the top of the battery 
solution, but this affects the ele- 
ments if it. touches them, and makes 
their surfaces non-conducting. 

Crucible, Electric, A crucible for 
melting refractory substances, or for 
reducing ores by means of the elec- 
tric arc produced within it. Prob- 
ably the result obtained is due mnne 
to current incandescence than to the 
action [>f the are. 

Crystallisation, Electric* Under 
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proper Conditions many substances 
and liquids take a crystalline form, 
When such action is brought about 
by means of electricity the term 
electric crystal] Nation may be ap- 
plied to the phenomenon, A solu- 
tion of nitrate of silver, when de- 
composed by a current, will give 
crystals of metallic silver. A solu- 
tion of common salt or brine, when 
electrically decomposed, wilt pro- 
duce sodium and chlorine. The 
sodium appears at the lead Eng -out 
electrode and readily unites with 
carbonic-acid gas, which is injected 
into the apparatus. The result of 
the combination is carbonate of soda, 
one of the must important products 
of the alkali industry. 

Current* Alternating* A current 
flowing alternately in opposite di- 
rections. It is a succession of cur- 
rents, each of short duration and of 
direction opposite to that of its pred- 
ecessor. Abbreviation, A-C, 

Current, Amperage- The volume 
■of electricity passing through any 
circuit per second, the flow lining 
uniform. 

Current, Constant, An unvary- 
ing current. A constant - current 
system is one in which the current 
is uniformly maintained — for ex- 
ample, in electric light, power, and 
heat plants. 

Current* Continuous, A current 
of one direction only, or the reverse 
of an alternating current. 

Current, Direct* A current of un- 
varying direction, as distinguished 
from the alternating. Abbreviation, 

D-C. i 

Current Distribution* Uniform, 
A steady current; a current whose 
density in a conductor is always the 
same at all points. 

Current, Induced* A Current 
caused by electro-dynamic induction. 
Current* Low Potential. A cur- 
rent of low pressure, 

A term apptied to low electro- 
motive force. 

Current* Hake-and-fereak* A cur- 
rent which is continually broken or 
interrupted and started again. The 
term is applied only where the in- 
terns ptions occur in rapid succes- 
sion, as in the action of an induc- 
tion-coil or pole-changer. 

The alternating current. 
Current-meter* An apparatus for 
indicating the strength of a current, 
such as an ammeter. 

Current, Oscillating, A current 
periodically alternating. 

Current, "Periodic. A current with 
periodically varying strength or di- 
rection.. A current alternating peri- 
odically. 

Current, Polarizing* A current 
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which causes polarization. 

Current - re verser* A switch or 
other contrivance for reversing the 
direction of a current in a conductor. 

Current, Undulating.. A current 
whose direction is constant but 
whoso strength is continuously vary- 
ing. 

Currents* Eddy* Useless currents 
in an armature, in the pole pieces, 
and in the magnetic cures of dyna- 
mos and motors. They are created 
by the high speed of the armature 
in its rotation, or by other electric 
currents induced by the armature's 
motion through magnetic fields. 

Currents* raradle* Induced cur- 
rents. They take their name from 
Michael Faraday, the original in- 
vestigator of the phenomena of 
electro - magnetic induction. The 
secondary or induced electro-mag- 
netic currents and their accompany- 
ing phenomena. 

A series of alternating electro- 
static discharges from influence 
machine, such as the Hoi Li and 
Wimshurst, 

The simple and commonly under- 
stood Faradic currents are those 
produced _ in the medical battery* 
and used in medical therapeutics. 

Currents* Foucault* A form of 
Currents produced in revolving ar- 
mature-cores; sometimes called eddy 
currents. They are useless. 

Currents, Harmonic, Currents 
which alternate periodically, and 
V&ry harmonically* Currents which 
yituate at certain pitches, as, for 
instance, the currents in wireless 
telegraphy. Two instruments must 
be tuned to the same pitch in order 
to be responsive* Thus an instru- 
ment sending out waves, of 70,000 
vibrations cannot be recorded by 
oiuj tuned much below or above 
tile same number. 

Sound waves of sympathetic or 
harmonic vibrations. 

Currents* Positive, (SVtf Positive 
Currents.) 

Qit-tru To electrically connect a 
piece of mechanism or a conductor 
with a circuit. 

Cut-out* The reverse of the cut- 
in. To remove from a circuit any 
conducting device. The cut-out 
may be so arranged as to leave the 
circuit complete in some other way. 

An appliance for removing a piece 
of apparatus from a circuit so that 
no more current shall pass through 
the former. 

Cut-out* Automatic- A safety de- 
vice for automatically cutting out 
a circuit to prevent accident or 
the burning -out of an apparatus, 
due to an overload of current. It 
is worked by an electro-magnet and 


spring. An overload of current 
causes a magnet of high resistance 
to draw an armature towards it, 
and this, in turn, releases the spring 
of the cut-out device. Sometimes 
a strip or wire of fusible metal Is 
employed which is in circuit with 
a switch. The excess of current 
fuses the metal, and the broken Cir- 
cuit releases a spring-jack, which, in 
turn, breaks the circuit. 

Cut-out* Safety- A block of non- 
conducting material, such as marble* 
slate, or porcelain, carrying a safety- 
fuse or ptugg. In these Is enclosed 
a piece of fusible wire, which burns 
out or melts and breaks the circuit 
before the apparatus is damaged. 
Cut-out* wedge, A cut-out oper- 
ated by a. wedge, such as a spring- 
lack or the pljjgs at the end of the 
flexible wires on the switch -boards 
of telephone exchanges. 


Damper'* A frame of copper on 
which the wire in a galvanometer Is 
sometimes coiled. It acts to check 
the needle Oscillations, 

A brass or copper sheathing or 
tube placed between the primary 
and secondary coils of an induction- 
coil to cut off Induction and dimin- 
ish the current and potential of the 
secondary circuit. When the tube 
is drawn out gradually the induc- 
tion increases. It Is commonly 
used in medical coils to adjust their 
strength of action. 

D-C* An abbreviation for direct 
current. 

Dead Earth. A fault in telegraph 
pjid telephone lines which consists 
in the ground-wire being improperly 
grounded, or not fully connected 
with the earth* 

Dead Turns* A term applied to 
the ten to twenty per cent.. of the 
convolutions or turns of wire tin 
an armature which are. considered 
to be dead. There are supposed to 
Ire about eighty per cent, of the 
turns^ on an armature that are ac- 
tive in magnetizing the core; the 
balance are outside the magnetic 
held and are termed dead, although 
they are necessary to the produc- 
tion of electro-motive force. 

Dead Wfre. A wire in the elec- 
tric circuit through which no current 
is passing. 

A disused or abandoned electric 
conductor, such ns a telegraph wire, 
or a wire whieh may bo in circuit, 
but through which at the time of 
speaking no electrical action is tak- 
ing place. 

Death, Electrical* Death result- 
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ing from an electric current passing 
through the animal body — electro- 
cution; accidental death by electric 
&hock; prcimcf! it Atcd death through 
bringing the body in direct contact, 
witn conductors carrying digit elec- 
tro-motive force. High electro-mo- 
tive force is essential, and the alter- 
nating current is most fatal. 

Decomposition, Electrolytic* The 
decomposition or separation of a 
compound liquid into its constitu- 
ents by electrolysis. The liquid 
must be a conductor or elect roly ic t 
and the decomposition is carried on 
by means of electricity. 

The conversion of two or more 
chemicals into a new compound or 
substance. 

Deflection* In magnetism, the 
movement of the needle out of the 
plane. St is due to disturbance, or 
to the needle's attraction towards 
a mass of iron or steel or another 


magnet. 

Demagnetisation. -The removal 
of magnetism from a paramagnetic 
substance. The process is prineij hil- 
ly in use for watches which have be- 
come magnet iKcd by exposure to the 
magnetic held surrounding dynamos 
or motors. 


Density, Electric* The relative 
quantity of electricity, as a charge, 
upon a unit area of surface. It may 
be positive or negative 

Surface density, as the charge of 
a Leyden -jar, 

DepoUriiattom A term applied 
to the removal of permanent mag- 
netism, &uch as that from a home- 
shoe magnet, a watch, or a bar- 
magnet, Heat is the common de- 
polarizer. but counter electro-mag- 
netic forces are employed also in the 
various forms of apparatus known 
&s demagnetirers, 

Deposii t* Elec troly tic. The me tal or 
other substances precipitated by the 
action of a battery or other curreut- 
generator r as in the plating processes. 

Detector* A portable galvanom- 
eter,, by means of which a current 
and its approximate strength can 
be detected and measured. 

Diaphragm. In telephones and 
microphones, a disk of iron thrown 
into motion by sound-waves or by 
electric impulse. It is usually a 
thin plate of japanned iron, such as 
is used in the ferrotype photograph- 
ic process for making tin-types. 

Dielectric, Any substance through 
which electrostatic induction is al- 
lowed to occur, such as glass or rub- 
ber. It is a non-conductor for all 
electric currents. 

Dielectric Resistance- The resist- 


ance a body offers to perforation or 
destruction by an electric discharge. 


Dimmer. An adjustable choke or 
resistance coil used for regulating 
the intensity nf electric incandes- 
cent lamps. It is employed exten- 
sively in theatres for raising or low- 
ering the brilliancy of lights. 

Dipping- The process of clean- 
ing articles by dipping them in acids 
or caustic soda, preparatory to elec- 
tro-plating. 

Simple immersion, with or with- 
out current, to put a blush of metal 
on a cleaned surface. 

Dipping-needle. A magnetic nee- 
dle mounted on a horizontal bear- 
ing so that it will dip vertically 
when excited by a current passing 
horizontally about it. The ordinary 
compass-needle is mounted on a 
point, and swings freely to the right 
or left only. 

Direct Current* (5ee Current, 
Direct.) 

Discharge* The eruptive dis- 
charge from a Ley den- jar or accumu- 
lator of a volume of electricity stored 
within it. 

The abstraction of a charge from 
a conductor by connecting it to the 
esrth or to another conductor. 

Discharge, Disruptive- The dis- 
charge of a static charge through a 
dielectric. It involves the mechani- 
cal perforation of the dielectric. 

Disconnect- To break an electric 
circuit or open it so as to stop the 
flow of cu rrent; to remove a part 
of a circuit or a piece of apparatus 
from a circuit. 

Distillation* Electric* The dis- 
tilling of a liquid by the employment 
of electricity, which, by electrifying 
the liquid, assists the effects of heat. 
It is asserted that the process is 
accelerated by the electrification of 
the liquid or fluid, but it must be a 
conductor liquid or electrolyte, Oil, 
being a non -con due ter* is not affect- 
ed by any electric, current, no matter 
what its specific gravity may be. 

Distributing Centre* The centre 
of distribution in a system having 
branch circuits, such as the electric- 
light or telephone outlets from a 
main station. 

Door - opener, Electric- A mag- 
netic contrivance arranged in con- 
nection with a lock, by means of 
which the latch is released by press- 
ing a distant push -button. This 
device is used in flats and apart- 
ment-houses for opening a door 
from any of the apartments in the 
house, 

Double Filament Lamp, An in- 
candescent lamp having two Sta- 
men one with a high capacity, the 
other with a low one. The high 
capacity may be from sixteen to 


fifty candle-power, the other from 
one to five. A turn of the bulb in 
its socket, or the pulling of a string 
which operates a switch in the 
socket, cuts out the current from 
the long filament and sends it 
through the shorter and finer one, 
thus giving a weaker light. These 
"hy-lo" lamps are useful as night 
lamps in ha'ls. bath-rooms, or in 
sick-rooms, where a low or weak light 
is required all night. 

Double Pole-iwJtcfi* A cut-out 
that is arranged to cut out the cir- 
cuit of both the negative and posi- 
tive leads at the same time. 

Double - push. A contact - push 
having two contacts and arranged 
so that pressure upon it opens one 
contact and closes the other. 

Double Threw**witch. A switch 
so arranged that it can be thrown 
into either one of two contacts; a 
throw-over switch. 

Driving-pulley* The broad-faced 
or channelled pulley on an armature 
shaft by means of which the power 
from a motor may be transmitted 
mechanically. 

Dry Battery* {Ser Battery, Dry.) 

Duct* The space in an under- 
ground conduit for a single wire or 
cable. 

Duplex Wire, An insulated con- 
ductor having two distinct wires 
twisted or laid together, but prop- 
erly insulated from each other. 

Dynamic Electricity* Electricity 
tn motion or Rowing, as distinguished 
from static or frictional electricity* 

Electricity of relatively low po- 
tential or electro - motive force in 
large quantity or amperage. 

Dynamo* An apparatus con- 
sisting of a core and field- magnets, 
properly wound with insulated wire, 
which, when put into operation by 
revolving the core or armature at 
high speed, develops electric current; 
a mechanical generator of electricity. 

Dynamo, Motor* (5r^ Motor- 
dynamo.) 

E 

Earth- The accidental grounding 
of a circuit is termed an 4 'earth. t? 


Earth - pUt«, A plate buried it 
the ground to receive the ends^ ol 
telegraph lines and other circuits, 
and so give a ground connection. 
Copper plates are often used, but 
in houses Lhe ground is usually 
lormed by attaching a wire to the 
gas or water pipes. 

Earth Return* The grounding 
of a wire in a circuit at both ends 
gives the circuit an earth return. 
This method is commonly used in 
telegraph lines, both in the wire 
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and wireless systems, 

Eddy Currents. (See Currents, 
Eddy,) 

Edison D is tribu ting-box. A box 
used in the Edison "three -wire 1 ' 
system, from which the outlets 
to local circuits. 

Edison Laljinde Cell. A sine-cop- 
per battery having a depolarising 
coating of copper oxide nn the cop- 
per element, the couple being im- 
mersed in an electrolyte: composed 
of potash or caustic soda. 

Edlswan. A term applied to the 
incandescen t lamps invented by Edi- 
son and Swan and used extensively 
in Great Britain, Also applied to 
other apparatus designed by the 
two inventors. 

Efficiency. The relation of work 
done to the electrical energy ab- 
sorbed. The efficiency is not equal 
to the energy absorbed, because it 
always takes more power lo gener- 
ate a. current than is given hack in 
actual efficiency. This is duo to 
mechanical friction and to the re- 
sistance of the air in a mechanism 
such as a dynamo when revolving at 
high speed.. 

Efficiency, Electrical. In a gen- 
erator it is the total electrical ener- 
gy produced, both that wasted and 
that actually used in driving ma- 
chinery or apparatus. 

Efflorescence, The dry salts cm 
a jar or vessel containing liquid that 
collects above the water or evapora- 
tion line. This is due to creeping. 

Elasticity. A property in suing 
bodies and forces through which they 
recover their former figure, shape, 
or dimensions when the external 
rcssure or stress is removed. Water 
as no elasticity. Air is very elas- 
tic; steam has a great volume of 
elasticity; while electricity is un- 
doubtedly the most elastic of all in 
its motion through air, water, and 
other conducting mediums. 

Electric, Pertaining to electric- 
ity; anything connected with the 
use of electricity. It has been a 
much-abused word, and its meaning 
has been garbled by the impostor, 
the crook, a:id the "business thief” 
in foisting on the public wares in 
which there was nn electrical prop- 
erty whatever. * 1 Electric " tooth- 
brushes, combs, corsets, belts, and 
the like may contain a few bits of 
magnetised steel, but they jiossess 
no active therapeutic value. 

Electrical Engineer. The pro- 
fession of electrical engineer calls 
for the highest knowledge of elec- 
tricity, both theoretical and practi- 
cal. It embraces the designing and 
installation of all kinds of electrical 
apparatus. 
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Electrician. One versed in the 
practices and science of electricity; 
a practical lineman or vri reman. 

Electricity. One of the hidden 
and mysterious jx>wers of nature, 
which man has brought under con- 
trol to serve his ends, and which 
manifests itself mainly through at- 
traction and repulsion; the most 
powerful mid yet the most docile 
force known to man, coming from 
nowhere and without form, weight, 
or color, invisible and inaudible; 
an emery y which fills the universe 
and which Is the active principle 
j n heat, light, magnetism, chemical 
affinity, and mechanical motion. 

Electricity* Atmospheric The 
electric currents of the atmosphere, 
variable but never absent. "They 
include lightning, frictional electric- 
ity, the Aurora Borealis, the electric 
waves used in wireless telegraphy, 
cte. Benjamin Franklin indi- 
cated the method of drawing elec- 
tricity from the clouds. In June, 
175 j„ he flew a kite, and, by its 
moistened cord drew an electric 
current from the clouds so that 
sparks were visible on a brass key 
at the ground end of the cord. Later, 
when a fine wire was substituted for 
the cord, and a kite was flown in a 
thunder-storm, the electric spark 
was vivid. This experiment con- 
firmed his hypothesis that lightning 
was identical with the disruptive 
discharges of electricity. 

Eltctriclty, Latent, " The bound 
charge of static electricity. 

Electricity, Negative* (See Nega- 
tive Electricity,) 

_ Electricity, Positive. ( 5 "m Posi- 
tive Electricity.) 

Electricity, Voltaic. Electricity 
of low potential difference and large 
current intensity. 

Electricity produced by a voltaic 
battery or dynamo as opposed to 
static electricity, which is friction- 
al and practically uncontrollable for 
commercial purjxjses. 

Electrification. The process of im- 
parting an electric charge to a sur- 
face. The term is applied chiefly to 
electro-static phenoi nen a . 

Electri ration. In electro - thera- 
peutics, the subjection of the human 
system to electric treatment, An 
electric tonic imparted by electro- 
medical baths through the nervous 
sy stem . 

Electro-chemistry. That branch 
of science which treats of the rela- 
tions between electric and chemical 
forces in their different reactions and 
compounds. It deals with electro- 
plating, electro - fusing, electrolysis, 
etc. 


AMATEUR ELECTRICIAN 

Electro-culture. The; application 
Of electricity to the cultivation of 
plants, line use of electricity . hag 
been found very beneficial in some 
forms of plant growth. 

Electrocution. Capital punish- 
ment inflicted by electric current 
from a dynamo of high electro- 
motive force. The current used is 
from 1500 to 2qoq volts, and it 
acts to break down the tissues of 
the body. 

Elect rods. The terminals ol an 
open electric circuit. 

The terminals between which an 
electric am is formed, as in the arc- 
light. 

The terminals of the conductors of 
an electric circuit immersed in an 
electrolytic solution, such as the 
carbon and zinc of a battery. 

Electrolier* A fixture for sup- 
porting electric lamps, similar to a 
chan del ier for gas or candles . Com- 
bination electroliers conduct both 
gas and electricity. 
i Electrolysis. The separation of a 
chemical compound into its con- 
stituent parts by the action of an 
electric current. 

Electrolyte A body susceptible 
of decomposition by the electric cur- 
rent. It must toe a fluid body and 
a conductor capable of diffusion as 
well as composite in its make-up; 
An elemental body such as pure 
water cannot be an electrolyte. 

Electrolytic Decomposition* (5 m 
Decomposition, Electrolytic.) 

Electrolytic Deposit. (See De- 
posit, Electrolytic.) 

Electrolytic Resistance. (5^ Re- 
sistance, Electrolytic.) 

Electro- magnetic Induction, (Sm 
Induction, Klectro-ftfagnctic.) 

Electro - magnetism i Magnetism 
created by electric current. 

That branch of electrical science 
which treats of the magnetic rela- 
tions of a field of force produced 
by a current. 

Electro - medical Bath. A bath 
provided with connections and dec- 
Lrodcs fur causing a current of elec- 
tricity to puss through the body of 
the patient. 

Electrometer, An instrument 
used tor measuring static electricity 
Electrometers are different from gal- 
vanometers, since the latter depend 
nn a current flowing through wires 
to create an action of the magnetic 
needles. 

Electro - motive Force, Voltage, 
it may be compared to the pressure 
of water m hydraulic systems. The 
unit of elect ro-rnotivc force is the 
volt. 

Electro - motor* A term some- 
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times applied to a current-generator, 
such as a small dynamo or voltaic 
battery. 

Electro - plating {See Plating, 
Electro,) 

Efeetropclon Fluid* An acid de- 
polarizing solution for use in zinc- 
carbon couples, such as the Gre- 
net” and "Daniclls” cells. The bi- 
chromate-of- potash and sulphuric- 
acid solution for battery charges is 
a good example. 

Electroscope. An apparatus for 
indicating the presence of an elec- 
tric charge and whether the charge 
is negative or positive. 

Electrostatic Accumulator. Two 
conducting surfaces, separated by 
a dielectric and arranged for the 
posEte charging of the two surfaces. 
A faradic or static machine for ac- 
cumulating frictional electricity is 
art example. 

Electrostatics, That division of 
electric science which treats of the 
phenomena of the electric charge, or 
of electricity in repose, as contrasted 
with electro-dynamics or electricity 
in motion. 

Electrotype- The reproduction 
of a fomt of type or engraving by 
the copper electro-plating process. 

The original is coated with plum- 
bago- and a wax impression taken of 
it. The face of the negative is made 
conductive with plumbago or tin 
dust, then suspended in a copper 
bath and connected with the current. 
A film of copper will be deposited 
on the face nt the wax impression. 

Element, Chemical- Original 
forms of matter that cannot be 
separated into simple conatitutents 
bv any known process. There are 
about seventy in all, but as science 
advances the list is constantly being 
revised. New elements are dis- 
covered and known ones are being 
resolved into simpler forms. 

Elements of Battery Cell* (Scf 
battery Cell, Elements o£.) 

Emergency Switch, An auxiliary 
Switch used as a controller on a ear 
to reverse the action of the motor, 

E^M-F, An abbreviation for elec- 
tro-motivc force, or voltage. 

Equalizer* A term applied to a 
wi re or bar i n electro -mag n etic mech- 
anism for equalising the pressure 
over a system. 

Exciter* A generator used for ex- 
citi n g the field-mag n ets of a d y n atno. 

Extension Caft-befl* A bell con- 
nected with a telephone call-bell, and 
located in another part of a building 
so as Lo give a distant summons. 

External Grcuit* CSee Circuit, 
External.) 

F 


F. The sign commonly employed 
to designate Fahrenheit. Thus, 

F, means 30 degrees Fahrenheit, or 
30 degrees above zero, 

False Magnetic Foies, (.Sri? Mag- 
netic Poles, Fal hc.) 

Far a die. Induced current pro- 
duced from induction - coiEs and 
faradic machines, 

A series of alternating electro- 
static discharges, as from a Holtz 
influence machine. 

Faradic Coil. (See Cod, Faradic.) 

Faradic Currents. ( 5 ee Currents, 
Faradic.) 

Faradic Machine* An apparatus 
designed to produce faradic current. 

Feed. To furnish an electric cur- 
rent, also spoken of in connection 
with the mechanism that moves the 
carbons jn arc-lamps. 

Feeders, or Feed Wires. The con- 
ductors which convey electric cur- 
rents at different points, as in the 
trolley system. The current is car- 
ried along in large cables strung on 
pules or laid underground, and at 
proper distances lines are run in to 
iced the trolley wire. 

Field* The space in the neigh* 
borhood of a dynamo or motor, or 
other generator of electric enrrent, 
from which the apparatus takes. its 
electricity, both electrostatic and 
magnetic. 

F i c 1 d - m a g n e t. (Sm Magnet, 
Field,) 

Field of Force. The space: in, the 
neighborhood of an attracting or 
repelling mass or system. There 
are two kinds of fields of force— ‘the 
electro-magnetic and the static— 
from which the respective pieces of 
apparatus draw their store of elec- 
tric] L;,\ 

Filament. A long, thin piece of 
solid substance. It is generally as 
thin as a thread and flexible enough 
to be bent, 

The hairlike element in an in^ 
candescent lamp which, when heated 
by a current, glows and radiates I ight. 

Filaments, Paper* Filaments for 
incandescent lamps made of car- 
bonised paper, They were the ones 
originally used in electric Lamps, but 
have been superseded by other sub- 
stances easier to handle and more 
durable. 

Flow. The volume of a current 
or stream escaping through a con- 
ductor, such as a wire, rod or pipe. 

Fluorescence- The property ot 
converting ether waves of one length 
into waves of another length, The 
henomction is utilized in the pro- 
uction of Geissler tubes and X-rays. 
Fluoroseope. An apparatus fur 
making examinations by means of 
the X-rays. 


Fluoroscopic Screen. A screen 
overspread with fluorescent material 
and employed for fluoroscopic ex- 
aminations in connection with the 
X-rays, 

Foucault Currents* (Setf Cur- 
rents, Foucault.) 

Force- Any change in the con- 
dition of matter with respect to 
motion or rest. Force is measured 
by the acceleration or change of 
motion that it can impart to a body 
of a unit mass in a unit of time. For 
instance , ten pounds pressure of 
steam wall be indicated on a gauge 
made for measuring steam. That 
pressure of steasn, with the proper 
volume behind it, js capable of in- 
stantly producing a given part of a 
horse-power* In the same way ten 
volts of electro-motive force is capa- 
ble of pushing a current so as to ex- 
ert a certain fraction of horse-power* 
Force, Electro -magnetic* The 
force of attraction or repulsion ex- 
erted by the electro- magnet. It is 
also known as electric force in the 
electro-magnetic system., 

Fractional Distillation* The proc- 
ess of evaporating liquids by heat, 
the most volatile being the first 
treated. When that has been evapo- 
rated and distilled the heat is raised 
and the next most volatile liquid is 
evaporated, and 50 On until all are 
evaporated, leaving as ft residue the 
solids that were a part of the origi- 
nal mass of liquid. 

Friction. The effect of rubbing* 
or the resistance wliich a moving 
body cncoun ters when in contact 
with another body. 

Frictional Electricity* Electric- 
ity produced by the friction of dis- 
similar substances. 

Frictional Electric Machine- An 
apparatus for the development or 
generation of hsgh-tensirm frictional 
electricitv. 

Full Load- A complete load. 
The greatest load a machine or 
secondary battery will carry per- 
manently. The full capacity of a 
motor running at its registered 
speed for its horse-power* 

Furnace, Electric* A furnace in 
which the heat is produced, by the 
electric arc* It is the hottest fur- 
nace known to man, and tempera* 
tunes as high as 7500° Fahrenheit 
have l>een developed in it. 

Fuse, Electric. A fuse for ignit- 
ing an explosive charge by elec- 
tricity, It is made by bringing the 
terminals or ends of wires close to- 
gether. so that they will spark 
when a current passes through them. 
Or a. thin piece of highly resistant 
wire may be imbedded in an ex- 
plosive and brought to white heat 
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Fuse-block, An insulator having 
a safety-fuse made fast to it. 

Fuse -box. A box containing a 
Safety-fuse, generally of porcelain, 
enamelled iron, or some other non- 
conductor. 

Fuse- finks* Links composed of 
strips or plates of fusible metal 
serving the purpose of safety-fuses. 
Fusing-current, A current of suf- 
ficient strength to cause the blowing 
at fusing of a metal. 

G 

Galvanic* Voltaic- Relating to 
current electricity or the electro- 
chemical relations of metals. 

Galvanic Taste, A salty taste in 
the mouth resulting from the pas- 
sage of a light current from a voltaic 
battery, the ends of the wires being 
held to either side of the tongue. 
This has been called listing elec- 
tricity, but It is really the decom- 
position of saliva on the -surface of 
the tongue, due to electrolysis or 
the passage of a. entreat through a. 
Liquid, 

Ga I van Esm . The scien ce of voltaic , . 
or current, electricity. 

Galvanising* Coating iron with 
a thin layer tit sine by immersing the 
object in the molten metal. 

Gat vano-faradje. In. medical elec- 
tricity the shocking-coil. The appli- 
cation of the voltaic current, induced 
by a secondary current (induction- 
coil), to any pftrt of the body. 

Galvanometer, An instrument tor 
measuring current strength, 

A magnetic needle influenced by 
the passage of a. current through a 
wire or wil located near it. 

Galvanometer, Tangent- A gal- 
vanometer provided with two mag- 
netic needles differing jn length, the 
shorter one serving to measure tan- 
gents, the longer being used for sine 
measurements nf current -strength, 
Galvanoscope- Ail instrument, 
generally of the galvanometer type, 
used to ascertain whether a current 
is flowing or not. 

Generator- An apparatus for main- 
taining an electric current, such as 
a dynamo, a f am die machine, a bat- 
tery, etc, 

Genn iti -silver. An alloy of cop- 
per, nickel, and zinc. Used chiefly 
in resistance-coils, either in the form 
of wire or in strips of the sheet- 
metal. 

Gold - bath. A solution of gold 
used for depositing that metal in the 
electro-plating bath. 

Graphite, A form of carbon. It 
occurs in nature as a mineral, and 
also is made artificially by the 


agency of electric heat. 

Gravity Battery, (See Battery, 
Gravity.) 

Grounded Circuit, (See Circuit, 
Grounded.) 

Ground - pi a it- (Setf Plate, 
Ground.) 

Ground- wire. The contact of a 
conductor, in an electric circuit, 
with the earth. It permits the es- 
cape of current if another ground- 
wire exists. 

Guard Tube- A tube inserted in 
a wooden or brick partition to in- 
sulate wires that, may jiass through 
it, These tubes are made of por- 
celain, gutta-percha, compositions 
of a non - conducting natuncj and 
fibre. 

Gutta-percha, Caoutchouc treat- 
ed with sulphur to harden it; some- 
times called vulcanized rubber or 
vulcanite. It is a product obtained 
from tropical trees, and when prop- 
erly treated it is a valuable insulator 
in electrical work, particularly in sub- 
marine cables, since it offers grcat 
resistance to the destructive agencies 
of the ocean h s depths. 

H 

Hand Generator. A magneto-gen- 
erator driven by hand for the gener- 
ation of light currents. 

Harmonic Currents. (.See Cur- 
rents, Harmonic.) 

Harmonic Receiver, A receiver 
containing a vibrating reed acted on 
by an electro-magnet. Kueh a reed 
answers only to impulses tuned to its 
pitch. 

Heat* One of the force agents of 
nature, 1 1 is rccogii ized i n its e fleets 
through expansion, fusion, evapora- 
tion, and generation of energy. 

Heat, Electric, Caused by a re- 
sisting medium, such as carbon or 
German-silver, when too much cur- 
rent is forced through it. The prin- 
ciple of the car-warmers, electric iron, 
electric chafing-dish, etc. 

Hells. A coil of xvire. Properly 
a coil of wire so wound as to follow 
the outlines of a screw without over- 
laying itself. 

Horse-power, Electric, Meaning 
the same as in mechanics. Referred 
to when speaking of the working 
capacity of a motor or the power 
required to drive a dynamo. 

Horse - power Hour* A unit or 
standard of electrical work theoret- 
ically equal to that accomplished by 
one horse during one hour. 

Horseshoe Magnet. (Sep Magnet, 
Horseshoe.) 

H - F* Abbreviation for horse- 
power. 


Hydrometer, An in etre men t em- 
ployed to determine the amount of 
moisture in the atmosphere. 

An instrument for determining 
through flotation the density or 
specific gravity of liquids and fluids.. 
It consists of a weighted glass bulb 
or hollow metallic cylinder with a 
long stem on which the Raumc£ 
scats is marked, j Dropping it into 
a_ liquid it floats in a vertical posi- 
tion, and sinks to a level consistent 
with the gravity of the fluid. 

Hydrometer, Batumi. An ap- 
paratus for testing the gravity of 
fluids. The kcio point corresponds 
to the specific gravity of water for 
liquids heavier than water, A 
gauge, valuable in testing acids and 
other fluids used in electrical work, 

I 

Igniter* A mechanical hand ap- 
paratus, in which a battery, induc- 
tion -coil, and vibrator are located, 
and whose spark, jumping across a 
gap at the end of a rod, ignites or 
lights a gas flame, blasting-powder, 
or dynamite. 

I-H-F. An abbreviation for in- 
dicated horse- power* 
y Illuminating Power, Any source 
of light as. compared with a stand; 
ard light — as, for instance, the illu- 
minating power of an electric light 
reckoned m candle-power. 

11 [u mi nation, A light given from 
any source and projected on a sur- 
face, per unit of area, directly or by 
reflection. It is staled in terms— ■ 
as. for instance, the candle-power of 
a lamp. When speaking of an in- 
cau de-scent lamp wg say it illumi- 
nates equal to four candle -power 
or it gives a light equal to sixteen 
candle-power. 

Im mcral pn , Sim pie. Plating, wi th- 
out (.he aid of a battery, by simply 
immersing the metal in a solution 
of metallic salt. 

Impulse, The motion produced 
by the sudden or momentary action 
of a force upon n body. An electro- 
magnetic impulse is the action pro- 
duced by the elcctro-iTi.ignetic waves 
In magnetizing a mass uf soft, iron 
and attracting to Et another mass 
of iron or steel. 

An electro-motive impulse is one 
where the force rises so high as to 
produce an impulsive discharge such 
as that from a l^eyden-jar. 

Incandescence, Electric, The 
heating of a conductor to red or 
white heat by the passage of an 
electric current. For example, an 
incandescent lamp. 

Incandescent Circuit* (See Cir- 
cuit, Incandescent.) 
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Incandescent Lamp- filament- 
(5tf<? Filament.) 

India - rubber* f See Caoutchouc 
and Gutta-percha.) 

Indicator-card* The card used 
in galvanoscopes, volt and ampere 
meters, and other instruments, It 
is provided with a moving needle 
and is marked with a graduated 
scale* 

Induced* Caused by induction, 
anrl tiG-L directly* 

Induced Current- (5ee Current 
Induced.) 

Inductance- That capacity of a 
circuit which enables it to exercise 
induction and create lines of force. 

Inductance is the ratio between 
the total induction through a circuit 
tu the current producing it. 

Induction, Back. A demagnetiz- 
ing force produced in a dynamo 
armature when a lead is given to the 
brushes. When the brushes arc *3 
set the windings on the armature 
are virtually divided into two sets; 
otic a direct magnetizing set, tho 
other a crntfS-rn ague tiring set which 
exerts a demagnetizing action on 
tlie other set- The position of the 
brushes on a dynamo or motor is 
indicated by their location, and if 
changed Haek induction will be the 
result. 

Induction-coil. {See Coil, Induc- 
tion.) 

Induction, Electro - magnetic- 
When negative and positive cur- 
rents are brought towards each oth- 
er against their material repulsive 
tendencies the result is work, or 
energy, and the consequent energy 
increases tin.- intensity of both cur- 
rents temporarily. The variations 
thus temporarily produced in thy 
currents are examples of electro- 
magnetic induction. A current is 
surrounded by lines of force. The 
approach of two circuit;; — ■ ^ne nega- 
tive. the other jxisitivc — involves a 
change in the hues of force about 
the secondary circuit, Lines of 
force and current, are su intimately 
connected that a change in one 
compels a change in the other. 
Therefore, the induced current in 
the secondary may be attributed to 
tlte change in the field of force in 
which it lies. The inner and outer 
coils of wire about the soft iron 
wire composing an induction -Coil 
ate Lilt besL and simplest examples 
of electro- magnetic induction. 

Induction, Magnetic, The mag- 
netisation of iron or other para- 
magnetic substances by a magnetic 
field. The magnetic influence of a 
bar excited under these conditions 
is shown by throwing iron filings 
upon it. They will adhere to both 
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ends (that is at the negative and, 
positive poles) but not at the mid- 
dle. 

Inductor, A mass of iron in a 
current geaierator which, is moved 
past a magnet-pole to increase the 
number of lines of force issuing there- 
from. It is generally laminated, and 
is uses.] in inductor dynamos and mo- 
tors of the alternating-current tyjxj. 

Influence, Electric, Electric in- 
duction or influence which tnay be 
electro -static, current, or electro- 
magnetic. 

Influence Machine- A static elec- 
tric machine worked by induction, 
and used to build up charges of op- 
posite nature on two separate prime- 
conductors. 

Installation, The entire appara- 
tus, building, and appurtenances of 
a technical or manufacturing plant 
or iWwer-lieusQ- An elect ric-light 
instillation would mean the machin- 
ery, street- lines, lamps, etc. 

Insulating Joint, Used for the 
purpose of insulating a gas- pipe 
from an electric circuit. 

Insulating Varnish. A Varnish 
composed of insulating material, 
such as gums, shellac, or diluted rub- 
ber. Shellac dissolved in alcohol is 
perhaps the.: best, It is easy to 
make and dries quickly, making an 
insulating surface practical for al- 
most every ordinary use, 

lose fation. Tb e d ielcct r jc or n on- 
conducting materials which are used 
to prevent the leakage of electricity. 
The covering for magnet wires, and 
overhead conduits for power lines 
and electric lighting. 

Insulation, Oil- Any non - com- 
bustible oil array be employed as an 
insulator to prevent electrical leak- 
age in induction-coils, transformers, 
and the like. Its principal advan- 
tage lies in its being in liquid form, 
permitting of easy bridling. More- 
over, if pierced by a spark from a 
eoiE, it at once: closes again without 
beemumg ignited. A solid insulator, 
if pierced. ;s permanently Injured. 

Insulator* Atiy insulating sub- 
stance or material to prevent the 
escape of current. The knobs of 
porcelain or glass to which wires 
are made fast. 

Insulator, Porcelain, An insula- 
tor made of porcelain and used to 
support a wire. 

Intensity, The intensity or 
strength of a current is its amper- 
age. The strength of a magnetic 
field, its iwwer to attract or mag- 
netize. 

Internal Circuit- (5tW Circuit , 
Internal.) 

Internal Resistance- (Sec Rc- 
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si stance, Internal,) 

I nterru p fcer* A circu [t - breaker. 
Any device which breaks or inter- 
rupts a circuit. It may bo operated 
by hand or automatically. 

The vibrator of an induction-coil. 

The commutators of an arnia- 
tur? T 

Isolated Plant, The system of 
supplying electric energy by inde- 
pendent generating dynamos for 
each house, factory, or traction line. 

Isolation* Electric* A term ap- 
plied to "electric sunstroke.'' Ex- 
posure to powerful arc-light pro- 
duces effects resembling those of 
sunstroke, j 

Joint, The point where two or 
more electric conductors join. 

Joint Resistance* The united 
resistance offered by a number of 
resistances connected in parallel* 

Jumper. A short circu it-shunt 
employed temporarily around an 
apparatus, lamp, or motor to cut 
out the Current. 

Jump-spark. A disruptive spark 
excited between two conducting sur- 
faces in distinction from a spark ex- 
cited by a rubbing contact. 

K 

Kaolin* A form ol earth or prod- 
uct of decomposed feldspar com- 
posed of silica and alumina* It is 
serviceable in insulating compounds. 

Kathode- The terminal of an 
electric circuit whence an electrolyz- 
ing current passes from a solution., 
It is the terminal connected to the 
zinc ix.de of a battery' or the article 
on which the electro-deposit is 
nrnde. 

Key* The arm of a telegraphic 
sounder by which the circuit is 
made and broken* A pivoted lever 
with a finger-piece which, when de- 
pressed, makes contact between a 
point and a stationary contact on. 
the base. 

Keyboard* A board, or table, on 
which keys or switches are mounted, 

A switchboard, 

Kilowatt* A compound unit; one 
thousand watts i an electric-current 
measure. Abbreviation, K-W. 

Kilowatt Hour* The result in 
work_ equal to the expenditure or 
fixer Lion of one kilowatt in one hour. 

Kinetoseopt* A photographic In- 
strument in y on ted by Edison for 
obtaining the effect of a panorama 
or moving objects by the display of 
pictures in rapid succession-— in fa- 
mjEiar parlance, “moving pictures." 

Knife Switch, A switch with a 
narrow and deep, movable blade* or 
bar of copper or brass* which re- 
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scmblcs the blade of a knife, It is 
forced between two spring-damps 
attached to one terminal so as to 
make perfect contact. 

L 

Laminated. Made up of thin 
plated as an armature-eon?. 

Laminated Core. {See Core, Lamb 
naked.) 

Lamp- Arc, A lamp in which the 
Hght is produced by a voltaic arc. 
Carbon electrodes are used, and a 
special mechanism operates and 
regulates Hie space between the 
carbons SO that a perfect arc may 
he maintained. 

Lamp, Incandescent- A lamp in 
which the light is produced through 
heating a filament to whiteness by 
the electric current. It consists of 
a glass bulb from which the air is 
exhausted and scaled, after the 
filament is enclosed- The cads of 
the filament are attached to plati- 
num wires, which in turn are made 
fast to the con tact- plates at the 
head of the lamp, so as to connect 
with the current. 

Lamp -socket, A receptacle for 
an incandescent lamp. It is gen- 
erally made of brass and provided 
with a key-switch to turn the cur- 
rent on and off. 

Latent EEcctric-fty. (Stfe Electric- 
ity, Lucent ) 

Lead- (Not the metal.) An in- 
sulated conductor which leads to 
and from a source of power- an 
insulated conductor to and from a 
telegraph or telephone instrument; 
a circuit, a battery, or a station. 
Hot a part of the line circuit. 

That part oE an electric light or 
power circuit which leads from the 
main to the lamps or motors. 

Leading -In Wires. The wires 
which lead into a building from an 
aerial circuit. 

The wires which 1cm 1 in and out 
from a lamp, battery, or instrument, 

Leak. Jin escape of electrical en- 
ergy through leakage. This is more 
liable to occur in bare than in in- 
sulated wires. The escape of cur- 
rent from bare trolley wires is much 
greater that] that from the insulated 
conductors, particularly in damp or 
rainy weather, 

Leclanehe Battery. ( See Battery, 
Leclanchi.) 

Leyden-jar* A type of static con- 
denser. Its usual form is a glass 
jar. Tin - foil is pasted about its 
inner and outer surfaces covering 
about half the wall. The balance 
of the glass is painted with shellac 
or insulating varnish. The mouth 
is closed with a cork stopper, and 


through its- centre a brass rod is 
passed which, by a short chain, is 
connected with the interior coating 
of the jar. The top of the rud ia pro- 
vided with a brass knob or ball, and 
from this last the spark is drawn, 

Lightning. The electro-static d is- 
charge of clouds floating in the at- 
mosphere. It is the highest form 
of frictional electricity, uncontrol- 
lable and very dangerous, since the 
strength of a single dash may run 
into hundreds of thousands of volts. 

Lightning - arrester- An appara- 
tus for use with electric lines to carry 
off to earth any lightning discharges 
that such lines may pick up; or it 
may be a form of fuse which bums 
out before the current can do any 
harm to the electrical mechanism. 

LfnedngtiTator- An insulator serv- 
ing to support an aerial line- 

Lineman. A workman whose 
business is the practical part of elec- 
trical construction in lines and con- 
ducting circuits. 

Link -fug A plate of fusible 
metal in the shape of a link. It is 
used as a safety-fuse in connection 
with copper terminals. 

Liquefaction, Electric. The con- 
version of a solid into a liquid by 
[.be sole agency of elec tri city in its 
heat action upon the solid. 

Liquid Resistance* (Set? Resist- 
ance, Liquid,) 

Lithanode* A block of com- 
pressed lead btnexide* with platinum 
connections, for use in a storage 
battery, 

Litharge. Yellow-lead. A chemi- 
cal form of metallic lead. 

Load* In a dynamo, the am- 
peres of current delivered by it un- 
der givt3i conditions of speed, etc. 

Local Action. In a battery, the 
loss of current due to impurities in 
the zinc. The currents may circu- 
lalu in exceedingly minute circles, 
but they waste zinc and chem seals 
and contribute nothing to the effi- 
ciency of the battery. 

In a dynamo, the loss of energy 
through the formation ol eddy cur- 
rents m its cr>rc or armature, in the 
le pieces, or in other conducting 
dies. 

Lode? tone. The scientific name 
i- 3 magnetite. Some samples possess 
Iiolarity and attract iron; these are 
cal led fo tics lores, 

Loup, A portion of a circuit in- 
troduced in series into another cir- 
cuit. 

Lew Frequency. A frequency (in 
current vibrations) of comparatively 
few alternations per second, 

Low Potential Current, (5 fc Cur- 
rent, Low Potential.) 
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Luminescence* The power or 
properties some bodies have of giv- 
ing out light when their molecular 
niassis, excited. For example, phos- 
phorus" and radium. 

Luminous Heat. The radiation 
of heat by electric current, which at 
the .same rime produces light, For 
example, the filament in an incan- 
descent lamp. 

Luminous Jar* A Leyden -jar 

whose coatings are of lozenge-shaped 
pieces of tin-foil between which are 
v cry short af jaces, W hen d iscli arced , 
sparks appear all over the surface 
where the small plates of metal near- 
ly join. 

m 

Magnet* A substance or metal 
having the jimver to attract iron 
anti steel. 

Magnet -bar. A magnet in the 
shape of a straight bar. {Sec Ear- 
magnet.) 

Magnet-coEL A coil of insulated 
wire enclosing a core of soft Iron 
through which a current of elec- 
tricity is passed to magnetize the 
iron. 

Magnet - core* An iron bar or 

mass of iron around which insulated 
whe is wound in order to create an 
electro-magnet. 

Magnet, Electric* A magnet con- 
sisting of a bar of iron, a bundle of 
iron wires, or an iron tube, around 
ivbich a coil of insulated wire is 
wound. When a current is pass- 
ing through the coil its influence 
magnetizes the iron core, but direct- 
ly the current ceases the magnetism 
disappears., 

Magnet, VFiefd. The electro or 
permanent magnet in a dynamo or 
motor, used to jTrodLice the area of 
electric enerev- 

Magnet, Horseshoe. A magnet 
of U shape with the poles or ends 
brought closer together than the 
other parts of the limbs. A soft 
imn bar is placed across the poles 
when not in use, as this serves to 
conserve the magnetism. 

Magnet, Permanent* A term ap- 
plied ^to a hard steel magnet possess- 
ing high retenttvity, or the power to 
hold its magnetism indefinitely. 

Magnet* Regulator- An electro- 
magnet whoso armature moves in 
such a manner as to automatically 
shift the commutator - brushes, on 
a motor or dynamo, to a pnsition 
which i ti si i res the preservation of 
bath brushes and commutator-bars, 
and also produce^ a. constant cur- 
rent. 

Magnet, Simple* A magnet made 
of [me piece of metal. 
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Magnetic Adherence. The ten- 
dency of a mass of iron to adhere to 
the of a magnet. 

Magnetic Attraction and Repul- 
sion. The attraction of a magnet 
for iron, steel, nickel, and cobalt ; 
also of unlike poles of magnets for 
each other, The like poles repel. 

Magnetic Grcuit- breakers- An 
automatic switch, or breaker, whose 
action, is excited and controlled by 
an electromiagnet, 

Magnetic Concentration of Greg. 
The separation of iron and steel 
fn.mi their gangufi by magnetic at- 
traction. It is applicable only when 
either the ore or Lius ganguc Is sus- 
ceptible to the magnet. 

Magnetic Control. The cotitroli of 
a magnetic needle* magnet, index, 
armature, or other iron indicator in 
a galvanometer, ammeter, or volt- 
meter by a magnetic field, 

Mag tie tic Dip. The inclination 
from the horizontal position of a mag- 
netic ne^le that is free to move in 
a vertical, plane. 

Magnetic Field, Rotary. A mag^ 
uctie field resulting from a rotary 
curren t* 

Magnetic Field, Shifting* A ntag- 
nelic field whiclt retateS- Its fines 
of magnetic force vary, therefore, in 
position. 

Magnetic Field, Uniform- A fit-id 
of uniform strength in all portions, 
Such as the magnetic field of the 
sirth . 

Magnetic: Forte. The power of at- 
traction and repulsion exercised by 
a magnet; the force of attraction and 
repulsion which a magnet exercises, 
and which, in its ultimate essence, is 
unknown to science. 

Magnetic Induction, (See Induc- 
tion, Magnetic.) 

Magnetic Pfccdle* A magnet hav- 
ing a eu.p or small depression at its 
centre, and poised on a sharp pin td 
brass, so ns to be free to rotate, Its 
N pole points to the north, and its 
S |x)!c Lo the south* A compass 
needle. 

Magnetic Polcs^ The terrestrial 
points towards which the north or 
south yjoles of thy magnetic needle 
are attracted. There arc two ixdcs: 
the arc tic, or negative, which at- 
tracts Lbe positive or N pole of the 
magnetic needle; and the antarctic, 
or jiositEve, which attracts the E pole 
of the needle, 

Magnetic Poles* False. It lias 
been established that there are oth- 
er poles on tiie earth that attract the 
magnetic needle when the latter is 
brought into their vitunUy, These 
am called false poles, and are prob- 
ably caused by largo deposits of 
iron lying close to the surface of the 
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earth. 

Magnetic Separator- An appara- 
tus for separating magnetic sub- 
stances from mixtures. It is used 
chiefly in separating iron ore from 
earth and rock. The mineral falls 
on an iron cylinder, or drum* mag- 
netised by coils, and adheres there, 
white the earth or crushed rock 
drops below. The particles ,of iron 
are afterwards removed by a scraper. 
The machine i$ also used in separat- 
ing iron filings and chips from brass, 
copper, or other metals, the iron 
adhering to the magnet, while the 
br;u® and other chips drop under- 
neath. 

Magnetism, The phenomena of at- 
traction exerted by one body for 
ant] ther. It has been commonly 
understood that magnetism end 
electricity are very closely related, 
for without electricity magnetism 
could not exist, although it lias not 
been shown clearly that magnetism 
plays any part in the generation of 
electricity. Magnetism is the phe- 
nomenal force exerted by one body 
having two poles (negative and posi- 
tive) for like bodies. The horse- 
shoe magnet or a bar of magnetized 
steel are the simplest examples of 
this. If both ends of thy horseshoe 
were positive they would not at- 
tract, but would repel. If both 
ends of a bar were positive they 
would repel; but as one is negative, 
or worth-seeking, and the other posi- 
tive, they exert fines of force which 
attract like bodies, such as bits of 
iron, nails, and needles. No energy 
is required to maintain magnetism 
in a tempered steel object, such as 
the wiring about a soft iron core 
when it has been magnetized, hut 
electric current must flow about the 
soft iron core in order to render it 
a magnet. 5o soon as the current 
ceases to flow the magnetism eases 
and the soft iron fails to attract. 

Magnet jam, Uniform. Magnetism 
that As uniform throughout a mass 
of magnetic steel, or a core that is 

electro-magnetic. 

Magnetise. To impart magnetic 
property to a substance capable of 
receiving it. 

Magnctifing-cnjf . (5eie Coil, Mag- 
netizing,) 

Magneto Call -bell- A call - bell 
used principally in telephone sys- 
tems, and operated by a current 
from a magneto-electric generator. 
The current Es excited by turning 
the handle at the side of the tele- 
phone-box before removing the re- 
ceiver from the hook. 

Magnc to - generator- A current- 
generator composed of a permanent 
magnet, and a revolving armature 
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which is rotated between the poles 
of the permanent magnet. 

Magnet Wire. Insulated wire 
used tor coils. Cotton or silk cov- 
ered wire is the most serviceable for 
winding magnets. 

Main Circuit. (5*v Circuit, Main.) 
Main Feeder- The main wire in 
a district to which all the feeder 
wires are attached. 

Main Switch* The switch con- 
nected to the main wire of a fine, 
or the main-switch controlling a 
number of auxiliary switches. 

Mains, Electric* The large con- 
ductors in a system of electric light 
or power distribution. 

Make and Break, Automatic* An 
apparatus which enables the arma- 
turc of a magnet to make and break 
its circuit automatically. 

Make - and - break Current. (See 
Current, Make- and- break.) 

Mercurial Air - pump. An air- 
pump operated by mercury to 
obtain a high vacuum, and used 
extensively for exhausting mean- 
descent-] amp bulbs. 

Mercury Tube. A glass tube 
sealed and containing mercury. It 
is so arranged as to give out fluores- 
cent light when shaken or agitated 
by an electric current. For example, 
the Geissler tubes, the Cooper-Hewitt 
light, Crook's tubes, etc. 

Metallic Arc. An arc which forms 
between metallic electrodes. 

Metallic Circuit* {See Circuit, 
Metallic.) 

Metafile Conductor* A conductor 
composed of a metal. 

Metallic Filament. A metal wire 
used in an incandescent lamp — the 
filament. 

Metallic Resistance. (5ee Resist- 
ance, Metallic.) 

Metallurgy- The art of working 
metals. Electro-metallurgy applies 
to the processes wherein electricity 
plays the most important part, 

Mica. A natural mineral of sheet 
form and translucent* used exten- 
sively as an insulator in electrical 
equipment and mechanism. 

Mica, Moulded. A composition 
composed of ground mica, and shel- 
lac as a binder. When heated and 

J mossed into various shapes and 
or ms, it is a valuable insulator, and 
is employed for hooks, locks, tubes, 
sockets, and the like. 

M ic a □ i t e* An in eulatin g m ateri al 
made by cementing laminations of 
pure mica together and cementing 
them with shellac or other suitable 
non-conducting adhesives. 

Molecular Adhesion* The attrac- 
tion of similar molecules for each 
othcr. 

Molecular Attraction. The at- 
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traction of molecules, or physical 
affinity. 

Mcrlec ular Resistance. The resist- 
auce which a mass or electrolyte 
offers when contained in ail insu- 
lated vessel and a current of elec- 
tricity is passed through it. 

Molecule- One of the invisible 
particles supposed to constitute 
matter of every kind; the smallest 
jiarticlc of matter that can exist 
independently. It is made up of 
atoms, but an atom cannot exist 
alone 

Morse Recefver* The receiving 
instrument once universally used in 
the Morse system of telegraphy, hut 
now superseded by the sounder. 

Morse Recorder- An apparatus 
which automatically records on a 
ribbon of paper the dots and dashes 
Of the Morse telegraph alphabet. 

Morse Sounder- An electro- mag- 
netic instrument designed to mate 
a sharp, clicking sound when its 
armature lever is drawn down by 
the attraction of the magnets, 

Morse System- A telegraphic 
system invented by Prof, S. F. B* 
Morse, in which, by means of alter- 
nating makes and breaks of varying 
duration, the clots and dashes of the 
Morse atphalwt are reproduced and 
received at a distance through the 
agency of wires and the electro-mag- 
netic sounder. 

Holer, Electric* A machine or 
apparatus for converting electric en- 
ergy into mechanical kinetic energy 
or power. The electrical energy is 
usually generated by a dynamo, and 
distributed on conductors to motors 
located at various points. 

Electric motors Oto of two types 
—the A-C., or alternating current,, 
ami the D-C, f or direct current. 

Motor-oar, Electric* A self- pro- 
pelling car driven by stored elec- 
tricity* 

Motor - dynamo* A motor driv- 
en by a dynamo whose armature is 
firmly attached or connected to 
that of the dynamo* It is used for 
modifying a current- Iftbcdynamo 
generates an alternating current of 
high potential, the motor converts 
it into a direct current of lower volt- 
age but i [i creased amperage. 

Motor-tr-ineformcF. A transform- 
er which is operated by a motor* 

A dynamo-electric machine pro- 
vided with two armature windings, 
one serving to receive current, as a 
motor, the other to deliver current, 
as a generator, to a secondary cir- 
cuit. 

N 

N. An abbreviation for the north- 
seeking pole in a magnet. 


Natural Magnet. A loadstone. 

Needle. A term applied to a bar- 
magnet poised horizontally upon a 
vertical point, 

A magnetic needle, or the magnet 
in a mariner's compass. 

Negative* Opposed to positive. 

Negative Electricity. The kind of 
electricity with which a .piece of 
amber is charged by friction with 
flannel* 

In a galvanic battery or cell the 

surface of the sine is charged with 
negative electricity. Negative elec- 
tricity. according to the theory of 
some scientists, really means a de- 
ficiency of electricity. 

Negative Electrode)* The same as 
Negative Element, 

Negative Element. The plate not 
dissolved by the solution in a vol- 
taic cell; the one which is posi lively 
charged. 

The carbon, platinum, ur copper 
plate or pole in a battery, 

Negitiv* Feeder* The conductor 
which connects the negative mains 
with the negative poles of a gen- 
erator* 

Negative Plate* ( 5 w Plate, Nega- 
tive.) 

Negative Pole. {See Pole, Nega- 
five.) 

Neutral Feeder* The same as 
Neutral Wire. 

Neutral Wire, The central wire 
in a three-wire system. 

Nickel -bath. A bath for the 
electro-deposition of nickel. 

Non - arcing Fuse* A fuse -wire 
which is enclosed in a tube packed 
with asbestos or silk, and which 
docs not produce an arc when it 
fuses or blows out. It is practically 
noiseless, save for a slight hissing 
sound, accompanied by a light pud 
of smoke, which escapes from a vent- 
hole in the side of the tube. 

Non - conductor. A material or 
substance offering very high resist- 
ance to the passage of the electric 
current. 

Non -magnetic Steef- Alloys of 
Iron incapable of bcin^ magnetized. 
They are composed of iron and man- 
ganese, nickel, steel, etc. 

Normal, Regular. The average 
value of observed quantities. Nor- 
mal current is a regular current with- 
out variations. 

The force £>f a current at which a 
system is intended to work* 

Normal Voltage.. The same as 
Normal Current, 

North Pole* The north - seeking 
pole of a magnet. 

The pole of a magnet which tends 
to point to the north, and whence 
lines of force are assumed to issue 


on their course to the other pole of 
tlie magnet, 

0 

0 * An abbreviation for Ohm, 

Oersted's Disco very* Oersted dis- 
covered, in iSao, that a magnetic 
needle tended to place itself at 
rs^ht angles to a current of elec- 
tricity. This fundamental princi- 
ple is the basis of the galvanometer, 
the dynamo, and the motor. 

Ohm. The practical unit of re- 
sistance. A legal ohm is the re- 
sistance of a column of mercury one 
square millimetre in cross-sectional 
area and 106.24 centimetres in 
length. 

Ohm, True. The trite ohm is the 
resistance of a column of mercury 
106,94 centimetres long and one 
square millimetre in cross-sectional 
area. An ohm may be measured by 
a No. 30 copper wire nine feet and 
nine inches long. I f larger size wire 
is used the piece must be proportion- 
ately longer, since the resistance is 
less. 

Qbmlc Resistance* Truu resist- 
ance as distinguished from spurious 
resistance, or counter electro -mo- 
tive force, oire Resistance, 

Ohmic.) 

Ohm's Law* The basic law which 
expresses the relations between cur- 
rent, electro - motive force, and re 
siatancu in active circuits. It is for- 
mulated as follows: 

1, The current strength is equal 
to the electro -motive force divided 
by the resistance. 

a. The elect re-motive force is 
equal to the current strength mul- 
tiplied by the resistance, 

3, The resistance is equal lo the 
electro-motive force divided by the 
current strength. 

O. K* A telegraphic signal mean- 
ing yea, or all right. It is supposed 
to be a misspelled form of all cor- 
rect ’*011 Keirckt," 

Okonitc* A form of insulation 
for wires and conductors; a trade 
name applied to insulations, and pro- 
tected by copyright. 

Open Ace. A voltaic arc not en- 
closed . 

Open Circuit* (See Circuit, UjjCti.) 

Chadll atin e CtovHi t. {See Current , 
Oscillating.) 

Outlet. That part of an elec- 
trolier or electric light fixture out 
of which the wires are led for at- 
tachment to incandescent light sock- 
ets* 

Outside WiriiiE. The wiring for 
an electric circuit which is located 
outside a building or other struct- 
ure. 
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Overhead Feeders* The same as 
overhead conductor?* 

Overhead Trolley* Tile system 
in which the current for the pro- 
pulsion of trolley-cars is taken from 
overhead feeders or wires. 

Overhead Trolley-wire. A naked, 
hard copper wire drawn at high ten- 
sion,, and suspended Over or at the 
side of a car- track, and from which 
the trolley- wheel takes its current. 

Overload* _ In m electric motor, 
an excess of mechanical load pro- 
vents economical working, causing 
the armature to revolvu slowly and 
the wiring to heat. In this" case 
heating implies waste of energy. 

Overload Switch* A switch which 
operates automatically to open a 
circuit in line with a motor, and so 
save the motor from overheating or 
burning in the event of an over- 
load. 

P 

Paper Cable, A cable insulated 
with waxed or paraffined paper. 

Paraffine* A residuum of petro- 
leum oil, valuable as an insulating 
medium 3u electrical work, 

A hydro - carbon com posi t ion of 
the highest resistance known. It is 
extensively used in condensers and 
utber electrical apparatus as a di- 
electric and insulator, 

Parallel Distribution, A distrib- 
uting system for electricity where- 
in the receptive contrivances arc 
adjusted between every two of a 
number of parallel conductors run- 
ning to the limits of the system. 
When two or more conductors con- 
nect two mains of comparatively 
large size and low resistance, they 
are said to be in parallel or in multi- 
1c, This order is easily pictured 
y imagining the mains to be the 
sides of a ladder and the conductors 
the rungs. In the hitter the lamps 
arc placed . It follows that the cur- 
rent flows from one main to the other 
through the conductors and lamps. 

Paramagnetic* Substances Which 
have magnetic properties, or those 
which are attracted by magnetic 
bodies. A paramagnetic substance 
has high multiplying power for linc.'i 
of force, therefore a bar of iron which 
is a paramagnetic substance of the 
highest quality becomes magnetic 
when placed within a circle of elec- 
tric lines of force . The first example 
of paramagnetic substance brought 
to the attention of man was the lode* 
stune. from which the ancient mari- 
ners fashioned their crude compass 
needles, 

P-C, An abbreviation for porous 
cup. 

rear Pash* A push-button en- 
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closed in a handle having the shape 
of a pear. It is generally attached 
to the end of a flexible wire cord. 

Periodic Current. (5W Current, 
Periodic,) 

Permanency, Electric, Thu pow- 
er of conductors to retain their con- 
ductivity unaffected by the lapse 
of time. 

Permanent Magnet. (5cc Mag- 
net, Permanent,) 

Phase* One complete oscillation. 
Thu interval elapsing from the time 
a particle moves through the mid- 
dle point of its course to the instant 
when tl ic phase is tri be stated. 

Simple harmonic motion , Oscil- 
lation. 

'Phone. An abbreviation for the 
word Telephone, 

Phonograph. An apparatus for 
reproducing sound. It is vibratory 
and not electrician its action, except 
that the mechanism maybe driven by 
electricity. It consists of a rotat- 
itlg Cylinder of a waxlike material 
and a glass diaphragm carrying a 
needle - point that Lightly touches 
tine surface of the waxen cylinder. 
If the diaphragm is agitated the 
needle vibrates, making indenta- 
tions in the surface of the wax r Ef 
the needle is set back and the cylin- 
der rotated so as to carry the point 
oyer the indentations, the sound is 
given back through the vibration of 
the diaphragm. 

Pickle-. An acid solution used to 
cleanse metallic surfaces preparatory 
to electro -plating. 

Filo I Wires* Wires brou gb t f rom 
distant parts of electric light and 
power mains, and leading to volt- 
meters at a central station. Through 
their agency the j>otenttal energy of 
every part of the system may be 
measured. 

Fith-hafEs* Balk made from the 
pith of light wood, such os elder. 
They are used in the construction 
of electroscopes and for other ex- 
peri men te in static electricity. 

Plant* The apparatus for gen- 
erating electric current, including 
engines, boilers, dynamos, mains, 
and subsidiary apparatus. 

Plate, Condenser, In a static 
apparatus, the condenser having a 
flat piece of glass fur a dielectric. 
It is mounted on an axle su that it 
may be revolved. 

Plate, Ground. In a lightning-ar- 
rester, the plate connected to the 
earth or ground wire. 

. Plate,, Negative. In a voltaic 
battery, the plate which is unat- 
tacked by the fluid. It is made of 
carbon, platinum, or copper. 

Plate, Positive, (Aof Positive 
Plate.) 
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_ Plating -bath, A vessel of solu- 
tion for the deposition of metal by 
electrolysis. Used in electro-plat- 
ing 

Plating, Electro. The process of 
depositing metal on surfaces of 
metals or other substances by the 
aid of an electrolyte and the elec- 
tric current. 

Platinum Fuse. A slender wire 
of platinum roused to incandescence 
by current, and used to explode. a 
charge of powder or other combus- 
tible substance. 

Plug* A piece of metal, with a 
handle, used to make electric con- 
nections by being inserted between 
two slightly separated plates or 
blocks of metal. 

A wedge of metal* slightly taper- 
ed, and tised to thrust between two 
conductors to close or complete a 
circuit. 

Plumbago* Soft, lustrous graph- 
ite a native; form of carbon: some- 
times chemically purified. It is used 
chiefly in electro typing for dusting 
the wax mould s to make the surface 
an electric conductor. 

Flu a jje - battery* Battery, 

Plunge,) 

Polar, Pertaining to one of the 
poles of a magnet. 

Polarity- The disposition in a 
body to place its axis in a particular 
direction when influenced by mag- 
netism. For example, the attrac- 
tion and repulsion at the opposite 
ends of a magnet. The N and S 
seeking poles of a compass needle is 
the simplest example. 

Polarity, Electric* The d is posi- 
tion in a paramagnetic body to bo 
influenced by electric waves and 
lines of force. The otherwise non- 
magnetic body or mass becomes 
magnetic to attract or repulse when 
influenced by electricity, but ceases 
to retain the phenomena after the 
electric influence is removed. A 
piece of soft iron wire, a nail, or a 
short rod of iron will become dectro- 
polarized when a current of elec- 
tricity is sent through a coil of in- 
sulated wire so wound that one end 
will be N the other S. So soon as 
the circuit is broken the polarity 
Ceases. 

Polarization. The depriving of a 
Voltaic cell of its proper electro- 
motive force. This rtisjf be brought 
about through the solution becoming 
spent, or in the event of the acid 
being saturated with zinc, and so 
failing to act on the metallic eijic. 

Counter electro-motive force due 
to the accumulation of hydrogen on 
the negative plate, 

Folarising-ctirnent* (See Current, 
Polarizing.) 
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Surface. The surface of a 
magnetic substance through which 
the magnetic flux passes in or out. 

Pole-changer. An automatic, os- 
cillating switch or contact-breaker 
which reverses the direction of the 
current, 

Pole, Negative- The S pole in a 
magnet or compass needier 

Pole, Positive* (Vcf Positive 
Ro3<j.) 

Pole-switch, Single* A switch de- 
signed to open or close one lead only. 

Poles. T ho terminals of an open 
electric circuit at which there neces- 
sarily exists a potential difference. 

The terminals of an open magnetic 
circuit, or the ends o£ a magnetised 
mass of iron. 

Porcelain. A fi ne variet y of earth- 
enware, valuable for insulators and 
insulating purposes. 

Pores Ety+ The stale nr property 
of having small interstices: or holes. 
The opposite of density. 

Porous Cup or Celt A cup or 
cell made of pipe -clay or of un- 
glased earthenware through which 
a current of electricity can pass 
when wet or in a liquid. Porous 
cups are used in cells and batteries 
to keep two liquids apart, and yet 
permit electrolysis and electrolytic 
conduction. 

Positive Currents. Currents which 
deflect the needle to the left. 

Positive Electricity. The current 
that flows from the active dement, 
the zinc in a battery, to the carbon. 
The negative electricity flows from 
the carbon to the zinc. 

Positive Electrode- The electrode 
which is connected with the ix)sit:ve 
pole oE a source oF electric energy. 

Positive Feeders. The lead Of 
wire in a set of feeders which is Con- 
nected to the positive terminal of 
the generator. 

Positive Plate, In a voltaic cell, 
the plate which is acted upon and 
corroded.. The current from the 
fx?sitive plate is negative electricity. 

Positive Pole. The N pole in a 
magnet or magnetic needle. So 
called because it seeks the north, 
or negative pole of the earth. 

Positive Wire, or Conductor- The 
wire, or conductor, connected with 
the positive pole of any apparatus 
which produces electro-mu’ [ve force. 

Potential, Electric- The power to 
perform electric work, 

Potential Energy* Capacity for 
doing work. Potential energy when 
liberated becomes actual energy for 
the tJerfommnoe of work. 

Power - generator. Any source 
from width power is generated. 

Power-house. A station in which 
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the plant o£ an electric power sys- 
tem is operated and the current dis- 
tributed to local or long-distance 
points. Power - houses are either 
..primary or secondary stations. In 
l he primary station the current is 
generated directly by the aid of 
mechanical jxnver, either the steam- 
engine or the steam ■ turbine. The 
secondary station, or sub-station, 
is located at a distance from the 
main power-house, and has no me- 
chanical means of generating cur- 
rent, The current, usually of high 
alternating voltage, is supplied to 
the sub-station from the mam power- 
house; and by means of transform- 
ers and converters, the high-voltage 
current is transformed into one of 
lower E-M-F and higher amperage, 
for distribution over local lines, 

Pow^r-unit. The unit of electric 
power is the volt-ampere or watt. 

Pressure, Electric. Electro - mo- 
tive force or voltage. 

Primary. A term used to desig- 
nate the induction - coil in an in- 
ti uct ion - a ppara tus n r transfo rmer. 
Tl is an abbreviation for primary 
toil . 

Primary Battery. (See Battery, 
Primary.) 

Prime Conductor* (5c<? Conduc- 
tor- Prime.) 

Push-button. A switch for clos- 
ing a circuit by means of pressure 
applied to- a button, Tito button 
is provided- with a spring, so that 
when pushed in and released it flies 
back- reopening the circuit. 

Pyrograv o rt* A process of en- 
graving by the use of platinum ixjitits 
heated to redness by the electric 
current, 

Q 

Q. Abbreviation or symbol for 
electric quantity- 

Quadrant. The quarter of a cir- 
cle or of its circumference. 

Quadruple Circuit. (See Circuit, 
Quadruple.) 

Quantity. The term is applied 
to express arrangements of c-cc- 
trieal connections for giving the 
largest possible amount of current. 

Quantity, ElectrO-magnetic. The 
vlectro-Tu ng] 1 otic current measured 
by its intensity for a second of time. 

Quint-break* A break affected m 
an electric current by the employ- 
ment of a quick-break switch. _ 
Quickening, The amalgamating 
of the surface of i" L metallic object 
before electro plating it wdth silver. 
This secures bettor adhesion oE the 
deposit, and is done by dipping the 
siflicte into solution of jTicrcuri^l 
galt.s—tjne part of mercuric nitrate 
to one hundred parts oF water. 
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R 

Radiant Energy* Energy exist- 
ing in the luminiferous ether and 
exercised in wave transmission. creat- 
ing Li ght or sotm d . Rat I i u m possesses 
the highest form of radiant energy. 

Radiate, To emit or send out in 
direct Sines from a point or jxunts, 
as radiating heat, light, or sound. 
The radiations are sent out in all 
directions from a central point, just 
as a stone thrown in a pond of still 
water will radiate waves or ripples 
from the central point. 

Radtatlon* The travelling or mo- 
tion of ether wave? through space. 

Radiator, Electric- A series of 
plates or wire-coils heater! by cur- 
rent, They radiate heal, and so 
warm the surrounding air. 

Radiograph. A photographic pict- 
ure taken by the X-ray process. 

Receiver, In telephony or teleg- 
raphy, an instrument for receiving 
the message as distinguished from 
the instrument sending or trans- 
it ttting the message. 

The telephone piece held to the 
cur is Lino receiver. 

Receiving End, The end of a 
line where the operative currents 
are received, as opposed to the end 
at which they are transmitted. 

Receptacle. A device For the in- 
stallation of an attachment or ex- 
tension plug* Used in connection 
with electric-lighting circuits. 

Recoil Kick, Reaction resulting 
from a disruptive discharge. 

Recorder* In telegraphy, the re- 
ceiving apparatus for recording the 
dot-and-dash signals on a strip or 
tare f>[ paper. 

Reduction* The influence exert- 
ed without apparent communication 
by a magnetic field nr a charged 
mass upon neighboring bodies. The 
induction -crril is a simple example of 
this force. The current passes through 
the primary or inner coil about a care 
rtf soft iron -and in doing SO it develops 
lines of fo ree in the sc con d ary or outer 
coils, although no current is flowing 
directly through them from a battery 
or dynamo. 

Reduction Gear* A gear which 
acts to reduce a speed below that of 
a motor in full motion without les- 
sening its motive force. 

Refract. To break the natural 
coin-fit of Light in an elastic medium. 
The rays of light, as they pass from 
a rare into a dense medium, are re- 
fracted. 

Roister, Electric* An apparatus 
for registering and recording the 
movements of employes about a 
building. Press - buttons are ar- 
ranged throughout the building- and 
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when a man passes ei station he press- 
es the button , and the time is re- 
corded by the apparatus 

Regulator {See Mag- 

net, Regulator.) 

Refay. A telegraphic or tele- 
phonic receiving instrument which 
opens and closes a local circuit 
through movements caused by the 
impulses of currents received, The 
relay battery m ay be very delicate 
so as to work W]th weak currents. 
The function o£ the relay is to open 
and close circuits for the admission 
of a new -current to push on the 
sound or vibration to a more dis- 
tant point. The main battery may 
be of any desired power. 

Relay Cornice tion, A connection 
used, in telegraphy, including a locid 
battery, with a short circuit, nor- 
mally open, but closed at will by a 
switch and sounder, or other ap 
pliance. A very weak current will 
work the apparatus. 

Relay, Ordinary. A relay that is 
not polari;retL 

Relay, Repeating In telegraphy, 
a relay for repeating the signals 
through a second line. 

Reluctance, Magnetic resistance. 

Repeater. In telegraphy, an in- 
strument for miniating the signals 
through a Second line. It is virtu Lil- 
ly a relay which is controlled by the 
sender, and which, in turn, operates 
the rest of the main line. It is 
usually located at about the middle 
of the total distance covered. 

Repeating - station. A telegraph 
Station located on a long line, and 
occupying a position at the juncture 
of the sections into which the line 
is divided. The currents received 
through erne section arc repeated into 
the Other sections by means of a 
repeater. 

Repulsion, Electric- The tenden- 
cy which exists between two bodies 
charged alike to mutually repel each 
other. 

Residual Charge* [5>ff Charge, 
Residual.) 

Resilience- The power to spring 
back to a former position. Elec- 
tricity is resilient, although its elas- 
ticity cannot be measured accu- 
rately, 

Resin. A solid inflammable sub- 
stance or gum, and a good non-con- 
ductor in electrical Work. It is the 
product obtained by distilling the 
sap of the pitch -pine. 1 'he name is 

also applied to the product oE distill- 
ing the sap of other trees. Common 
resin, shellac, lac, Dragon's-blood, 
and other .'substances of a similar 
nature are resins. They are all di- 
electrics, and the source of negative 
frictional electricity when nibbed 


with cotton, wool, flannel, silk, or 

fur- 

Rcsistance. That quality cf an 
electric conductor in virtue of which 
it oppose the passEvge of an electric 
current, canring the disappearance 
or modification of electro - motive 
force, and con verting electric energy 
into heat energy. 

Resistance - box. A bmc filled 
with resistance -coils connected in 
series and provided with a switch, 
so that any number of the coils may 
be cut out. 

Resistance, Carbon. A resistance 
composed of carbon as a substitute 
for a coil of wire. Carbon rods are 
placed close together having an air 
space between them, with alternate 
ends connected. Piles may be built 
up of carbon plates, whose resistance 
is made to vary by changing the 
pressure. 

Rsisiatan.ee - coll. A uni] of wire 
metal or other substances having 
the power to resist a current of 
electricity. 

A coil of wire used to measure an 
unknown resistance by virtue of ft* 
own known resistance. {See also 
Coil, Resistance.) 

Resistance, Dielectric, ( See Di- 
electric Resistance.) 

Resistance, Electrolytic. The re- 
sistance of an electrolyte to the pas- 
sage of a current decomposing it. It 
is almost entirely due to electrolysis, 
and is intensified by counter-eleCtro- 
itlotive force. When a. current of 
a voltage SO low as not to decom- 
pose *11 electrolyte is passed through 
the latter, the resistance appears 
very high and sometimes almost in- 
finite. If the voltage is increased 
until tiie electrolyte is decomposed 
the resistance suddenly drops to * 
point lower than the true resistance. 

Resistance, Internal- The resist- 
ance of a battery, or generator, in 
an dLicLric circuit as distinguished 
from the resistance of the rest of 
thy circuit. 

Resistance* Liquid, A liquid of 
varying specific gravity used tu 
create resistance to the passage of 
the electric current. 

Resistsmco effected by the use of 
liquid tin rough which a current must 
pass to complete a circuit. 

Resi stance. Metallic. The resist- 
ance of metals to the electric current. 

German - silver resistance as dis- 
tinguished from that of water, car- 
bon, or other substances. 

Resistance, Ohmic. True ncri st- 
ance measured in ohms as distin- 
guished from counter electro-motive 
force, alsp Ohmic Resistance.) 

Resistance,, Spurious- The COUTH- 


tcr-electro-motive force. In its effect 
of opposing a current' and in resist- 
ing its formation it differs from 
true resistance. True resistance di- 
minishes current strength, absorbs 
energy, and develops hcEit, Spurious 
resistance opposes and diminishes a 
current without absorption of energy 
or production of heat. 

Resistance* Standard. A known 
resistance employed to determine un- 
known resistances by comparison. 

Resistance, True, The true re- 
sistance measured in ohms as dis- 
linguished from counter - electro- 
motive force. 

RaEcmator, Electric. A small, 
open electric circuit with ends nearly 
touching. When exposed to elec- 
tric resonance, or to a sympathetic 
electric oscillating discharge, a spark 
oas res across the gap. The spark 
is due to inductance in the resonator. 

Re ten tiveness ► That property 
which enables steel to retain its 
magnetism. 

Return, A line or conductor 
which carries current back to its 
starting-point after it has traversed 
a cireuit. Tine best definition oE a 
return, is a circuit on which no new 
apparatus is installed. 

Return -circuit- t-Trff Circuit, Re- 
turn.) 

Return-circuit, Railway- A 
grounded circuit used in trolley 
systems for ground returns through 
the tracks, they being joined by 
links or flexible wires so as to form 
perfect conductors, It is the nega- 
tive side of the system, the posi- 
tive being in the overhead or- under- 
ground feed-wire or rail. 

Reversibility* The principle by 
which any form of generator lor pro- 
ducing a given form of energy may 
be reversed to absorb energy. The 
dynamo of the reversible ty ]?c driven 
to generate current may be reverted 
and will develop power if a current 
is run through it. 

Rheostat* An adjustable resist- 
ance. An apparatus for changing 
the resistance, without opening the 
circuit., by throwing a switch-bar 
across contact points. 

Rod Gamp. A damp used in the 
lamp rod of an arc-light to hold the 
Carbon. 

Rofltgcn Effects. Phenomena 
obtained by the use of the X or 
Rontgen rays, 

RbntjjerT - ray Screen- A screen 
whose surface is covered with, fluo- 
rescent material Eor the purpose of 
receiving and displaying the Ront- 
gen image. 

Rontgen Rays, A j>ecu!i&r form 
of light radiation discovered by 
Rontgen, and which is emitted 
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from that portion of a high vacuum 
tube upon which the kathode rays 
fall. 

Rotary Magnetic Field, (See? 
Magnetic Field, Rotary.) 

Rtihmkof f Coil, {See Coi I , Rulun- 

koff.) 

5 

Safety Fuse* A device to prevent 
overheating of any portion of a cir- 
cuit by excessive current. It gen- 
erally consists of a strip of fusible 
metal which f if the current attains 
too great strength, melts and opens 
the circuit. 

Salt. A chemical compound con- 
taining two atoms or radicals which 
saturate each other. One is electro- 
positive, the other electro-negative. 

Salts arc decomposed by electrol- 
ysis, and in separating they combine 
to form new molecules. 

Saturated, A liquid is said to bo 
saturated when it has dissolved [ill 
the salts It will take up. 

Search-tight. An apparatus for 
producing a powerful beam of light 
and projecting it in any desired di- 
rection r 

Secondary. A term applied to 
the secondary coil of a transformer 
Of induCtiOn-coil. 

Secondary Battery, {See Bat- 
ter v, Secondary.) 

Secondary Piatea. The plates of 
a secondary battery or storage-bat- 
tery. When charged, the negative 
plate should be brown or deep red- 
dish in color, and the positive slate- 
ccilcred. 

Self - excited. Electrified by its 
own current. 

Self-winding Clock. A clock 
which automatically winds itself by 
electricity. It is operated by a 
small electro -magnetic motor which 
obtains its current from an outside 
source. 

Semaphore, Electric, An appara- 
tus for exhibiting signals. Used in 
the railway block sy steal. 

Series. Arranged in succession. 
"When incandescent lamps are in- 
stalled so that the current goes in 
and out of one lamp, and so on to 
the nCaCt and the succeeding ones, 
they are said to be arranged in 
series, it takes high E-M-F and 
current, Or amperage* to operate 
such lamps. 

Series batteries arc arranged with 
the zinc pole of one connected to the 
carbon pole of thy next. 

SeriEa Arc Cut-out- A device by 
means of which a short circuit is 
established past a defective lamp, 
thereby securing the undisturbed 
operation of all the other lamps in 
the circuit.. 
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Series Distribution, A distribu- 
tion of electricity in which the re- 
ceptive devices are arranged in suc- 
cess! ve i order upon one conductor, 
extending thy entire length of the 
circuit. 

Series Dynamo, A series-wound 
dynamo. 

Series Incandescent Lamp. An 
incandescent lamp adapted for ser- 
vice iai a scries circuit. 

Series Motor* A motor adapted 
tor use in a series circuit; a motor 
whose field-coil winding is in series 
with the armature. 

Series, Multiple, An arrangement 
of electric apparatus in which the 
ports are grouped in sets in paral- 
lel, and these sots are connected in 
Senes. 

Series Winding. A method of 
winding a generator or motor in 
which ime of the commutator brush 
connections is joined to thy field- 
magnet winding. The other end ot 
the magnet winding is connected 
with the outer circuit, and the sec- 
ond armature brush is coupled with 
the remaining terminal of the outer 
circuit. 

Service Wires, Wires connected 
to the supply circuit or main wires, 
and which run into buildings to 
supply current for heat, light, stud 
power. 

Shellac. A resin gum, gathered 
from certain Asiatic trees. It is 
soluble in alcohol, and is used ex- 
tensively in electric work as an 
insulator. 

Shifting Magnetic Field, (Stiff 
Magnetic Field, Shifting.) 

Shock, Electric- The effect u|j>rm 
thy animal system, of the discharge 
of an electric current of high po- 
tential difference. The voltage is 
the main element in a shock. 

Shoe. As applied to electric 
railways, the casting employed to 
bear on the third rail to take in 
positive current and electro-motive 
force. 

The cast-iron plate of an electric 
break, which, by magnetism, adheres 
to another iron surface. 

Short Circuit. {See Circuit, 
Short.) 

Shunt-box- A resistance-box de- 
signed for use as a galvanometer 
shunt. The box contains a series of 
resistance-coils which can be plugged 
in or cut as required- 

Shunt - winding, A dynamo or 
motor is shunt-wound when the field- 
magnet winding is parallel with the 
winding of the armature. 

Silver-bath. A solution of a salt 
of silver used in the electro-plating 
process. 

Si! ver-ptati ng, Depositi n g a coa t- 
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ing of silver on a metallic surface by 
the acid of electro -metallurgy, 

Silver -stripping Bath, An acid 
solution used for stripping silver 

from a metallic surface before re^ 
plating it. 

Simple Circuit. {See Circuit, 
Simple.) 

Simple Immersion. {See Immer- 
sion. Simple,) 

Simple Magnet* ( See Magnet, 
Simple.) 

Sf ogle-trolley System* A trolley 
system employing only one over- 
head conducting wire* the track and 
ground serving as the return -cir- 
cuit. 

Single- wound Wire, Wire in- 
sulated by winding or overlaying 
with but a single layer of material. 

Sliding-condenser* {See Condens- 
er, Sliding.) 

Snap "Switch* A switch so con- 
trived as to give a quick break. A 
sj>irai spring is fastened between the 
handle and arm in such a manner 
that when the handle is drawn back 
the spring operates and quickly 
draws a knife- bar from the keeper, 
breaking the contact instantly and 
without the formation of an arc. 

Socket* A receptacle for an in- 
candescent lamp or plug. 

Solenoid* A helical coil of wire 
of uniform diameter or cylindrical 
in shape. It is useful in experi- 
ments with electro-magnetism. 

Solution. A fluid comimsed of 
dissolved salts; a mixture of liquids 
and fluids. 

Sound Waves- Waves produced 
in an elastic medium by sonorous 
vibration, as in wireless telegraphy. 

Sounder- In telegraphy, the in- 
strument operated on by the key at 
the other end of a line. Various de- 
vices are employed to increase their 
resonance — as, for instance, hollow 
boxes. Sounders are generally placed 
on local circuits and are actuated by 
relays. 

Sounder. Repeating. A telegraph- 
ic instrument which repeats a mes- 
.lagc into another circuit. 

S-P- An abbreviation for single 
pole. 

Spark-arrester* A screen of wire- 
netting fitted around the carbons of 
arc-lamps to prevent the chips or 
hot sparks from flying. 

Spark - coll. A coil for produc- 
ing a spark from a source of com- 
paratively tow electro-motive force. 
The induction-coil is an example. 

Spark, Electric* The phenome- 
non observed when a disruptive 
charge leaves an accumulator nr in- 
due lion-coil and passes through an, 
air gap. 

Spark-gap. The space left be- 
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tweun the ends of an electric reso- 
nator across which the spark springs. 

Sparking, The production of 
sparks at the commutator, between 
the bars and the brushes of dynamos 
and motors. They are minute vol- 
taic arcs, and should not be allowed 
to occur, as they exit away the metal 
and score the surface of the com- 
mutator. 

Spark - tube, A tube used as a 
gauge to determine when the ex- 
haustion of the vacuum chamber,, 
or bulb, of an incandescent lamp 
is sufficiently high. 

Specific Gravity. The relative 
weight or density of a body as com- 
pared with a standard. Water is 
usually taken as a standard for 
solids and liquids, and air for gases. 

Speed - counter, An instrument 
which records the number of revo- 
lutions a shaft makes in a given time. 

Spent Acid. Acid which has be- 
come exhausted. In a battery the 
acid becomes spent from combina- 
tion with sine; it also loses its do- 
polarizing power. 

Spring - contact- A spring con- 
nected to one lend of an electric 
circuit.. It is arranged to press 
against another spring f?r contact, 
which it opens or closes by the in- 
troduction of a plug at wedge. 

Spring-fad*. An arrangement of 
spring-arm conductors under which 
plugs with wires attached can be 
slipp'd to make a new connection 
or to cut out certain circuits. 

Spurious Resistance, (her Re- 
sistance., Spurious.) 

Standard Candle. (See Candle, 
Standard,) 

Standard Resistance* (See trtc- 
iij Stance. Standard.) 

Starting- box. A resistance or 
shunt box used for letting current 
pass gradually into motors, instead of 
throwing on the full current at once. 

Static Electricity, Electricity 
generated by friction: frictional elec- 
tricity, such" as lightning: electricity 
of high electro-motive force and prac- 
tically uncontrollable for commercial 
purposes. 

Static Shock, A term used in 
electro - therapeutics for describing 
the discharge from a small condenser 
or Leyden -jar; also the effect pro- 
duced by the action of the vibrator 
of the induction-coil. 

Station* Central, The building or 
place iti which the electrical appa- 
ratus is installed for the generation 
of current; the headquarters of tele- 
phone lines. 

Steady Current- An electric cur- 
rent whose strength is fixed or in- 
variable. 

Stock-ticker* An instrument cm- 
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ployed to give quotations of stocks 
by telegraphic record. A piper tape 
runs through an electrical machine 
which prints on it the figures and 
letters that stand for stocks and 
their values. The whole system is 
Operated from a station located in 
the Stock-exchange. 

Storage Accumulator. (5ee Ac- 
cumulator, Storage.) 

Storage - battery* {See battery. 
Storage.) 

Strength of Current* Amperage; 
the quantity of current in a circuit. 

Stripping. The process of remov- 
ing electro- plating, or thin metal 
coatings, irom an object before iL is 
re-clectro -plated , 

Stripping Liquid. The liquid in 
a stripping- bath used for removing 
metals from surfaces before replat- 
ing them. 

Submarine Cable, A telegraphic 
cable laid at the bottom of the sea 
or any body oi water. 

Submarine Scare h- light* An in- 
candescent light which works under 
water. 

Sub - station. A geo crating or 
converting plant subsidiary to a 
central station, and placed so as to 
supply current in a district situated 
at a distance from the main power- 
house. 

Subway* Electric* An under- 
ground passageway utilized for car- 
rying cables and wires. 

SwEating, A ^mocess by which 
the ends of cables are brought to- 
gether and soldered, 

S-W-G. An abbreviation for 
standard wire gauge. 

Switch- A device tor opening 
and closing an electric circuit. 
Made in a great variety of forms, 
such as push-button, telegraph-key, 
knife switch, automatic switch, lever 
switch, rheostat, etc. 

Switch - bell, A combined bed 
and switch. The bell is operated 
when the switch is opened or closed, 

Swdch - blade* The blade of a 
switch; a conducting strip connect- 
ing two contact-jaws. 

Switch-beard, A board or table 
to which wires are led and connect- 
ed with cross - bars or other de- 
vices by which connections can be 
made. 

Synchronlje, To agree in point 
of time ; to effect concurrence of 
phase in two alternating -current 
machines, in order to combine them 
electrically. 


Table-posh. A push-button con- 
nected with a call-bell and fixed On 
a tablu for convenience in using. 
Tamadjne, A form of cellulose 
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used for making the ii laments of In- 
candescent lamps. The material is 
cut into proper shapes, carbonized, 
and Hashed. 

Tangent G a ! va ng m sler* (See 
Gal variometer, T anger, t-. ) 

Tape, Insula ting* Prepared tape 
used in covering the bared ends of 
wires or joints. 

Tap - wires* The conductors in 
trolley systems that at stated in- 
tervals, take Lhc current from the 
mains and supply it to the bare iced - 
wires. 

Telegraph. A system of electric 
communication invented by S. F, 
II. Morse, in which the dot-and-dash 
characters are used, There are 
various modifications of the system 
— double (or duplex), multiplex, and 
quadruples- — by means of which a 
number n£ messages may be sent 
nut over the same wires at one time* 
Communication from }ilace to place 
is had over wires mounted on poles, 
nr hy underground or submarine 
cables. 

Telfteraphy, Wireless* A system 
of telegraphy carried on without the 
aid of wires, using instead the ether 
waves of the atmosphere to conduct 
the .vibrations overhead, and the 
ground, or earth, as a return, The 
present limit of its working is about 
four thousand miles:,. 

Telephone* An instrument and 
apparatus for the transmission of 
articulate speech by the electric 
current. A magnet is encased in a 
tube and is encircled at one end by 
a coil of fine, insulated wire. A dia- 
phragm of thin iron is fixed in front 
of the coil and close to the end of 
the magnet* The ends of the coil- 

wires are connected with o line, at 
the other end of which another and 
similar instrument is installed. The 
voice causes the sending diaphragm 
to vibrate, and there waves are 
transmitted to the other instru- 
ment, where they can be beard 
through oontca-vibrations of the re- 
ceiving diaphragm. 

Telephone* Long-distance* A 
telephone of modern construction, 
in which the sound-recording mech- 
anism is so sensitive as to make the 
vibrations of the voice audible at 
long distances. It. will work satis- 
factorily at one thousand or even 
fifteen hundred miles. 

Terminal* The end of any Open 
elect ric circuit, or of any electric 
apparatus, as the electrodes of a 
battery. 

Thermostat, Electric- An ap- 
paratus simitar in some resects 
to a thermometer, and used for 
closing an electric circuit when the 
latter becomes heated- It is used 
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in connection with automatic fire- 
alarms to give warning of fine. For 
this purpose the metal coil i3 ar- 
ranged to dose the contact at a 


Tri -phase, Three-phase. 

Trolley. A contact - wheel of 
bronze which rolls under the sup- 
ply - wire in an overhead traction 


measuring the voltage of a current. 

V lilcanite* Vulcanized rubber. 
Valuable for its insulating properties 
and inductive capability. 



l e y, watt. The practical unit of elec- 

Trcl ley- wire, The overhead tri cal f* 5 V &Y > th , e rate of work . or 
wire isi -s. traction system which feeds ftrt&jjy-. ! t is & unit of 6H~ 

the current through a trolley-wheel ot & ftpresertted by a 

and pole to the motors of a car ran- cuttent of one ampere urged on by 
ning underneath. one volt of electro-motive force. 

True Ohm- Ohm, True,) vc? tt-aTnF>ere. r 

True Resistance. (See Resist- P,iy sta ? dBrd ^ electrical energy 
ance, True,) corresponding to horse- power in me- 

Two-wire Circuit* The single $ys- t * , . . , 

tem universally used for light and watt -now* A umt of eleetnc 

power transmission of current. mr SY & work;, one watt exerted 

or expended through one hour. 

Waves, Rfectro-magnetJc^ Ether 
U waves caused by electro-magnetic 

Undulating Current. (See Cur- disturbances affecting the luminifer- 
rent. Undulating.) ous ether. 

Uniform Magnetic Field, (See Welding, Electric, Welding by 
M ague Lie Field. Uniform.) tht UMJ oi th(; ^lectnc current. 

Unipolar* Having but one pole. . wtaufciirat Etatrlc Mithbie. An 
Unit, The single standard of ™ence machine for producing 
force, light, heat, magnetism, attrac- Jl 1 ^ 1 PpJ- eill - ial tjr statlC electricity, 
tion, repulsion, resistance, etc Ih]n dlsks of £ lass are 'counted on 

insulated bearings and revolved by 
Iiower, Brushes collect the friction- 
V a 1 electricity T which is discharged 

Vacuum. A space emnty or void intQ a Leyden-jar or other form of 
of all matter; a space mm which accumulator. It is of no practical 
all gases have been exhausted, use excepting in electrotherapeutics. 

Vacuum Tubes, Tubes of glass "Wire,, Flexible* A cord oi fum 
through which electric discharges are wire strands laid together and in- 
passed after the gases have been sulated so that it may be easily 
partially removed; for example, the bent or wrapped. 

X-ray tube of Kontgen and the Wiring. Installing wires So as to 
Crooke tubes. form h circuit for the conveyance of 

Vibrator, Electro-magnetic. The current for light, heat, and power. 




AMATEUR ELECTRICIAN 


THE SURVIVOR Vol- 3 1294 

The soft-iron bar placed across Zfne -battery. A battery which roots, 
the ends of a horseshoe magnet decomposes zinc in an electrolyte,, " n 
retain its magnetism. thereby producing a current, ™ zm 

y 2fuc Currents. Negative euf- 


ELECTRXCITY ROOK FOR BOYS 


edge and a cutter score the glass across the corners, as in- 
dicated by the dotted lines in Fig. 4 ; then tap the glass at 
the underside along the line and break olT the comers, 
After the comers hare been removed tap the glass again, 


T HE field of applied electricity is such a wide one as 
to preclude any exhaustive handling of the subject in 
a book of this size. The aim has been to acquaint the 
young student with the basic principle of the science, and 
it is bis part to develop these principles along the lines in- 
dicated in the preceding pages. But there are some prac- 
tical applications that may be properly grouped under the 
heading of this chapter. They may serve as a stimulus to 
the inventive faculties of the youthful experimenter, and 
since the pieces of apparatus now to be described are use- 
ful in themselves, the time spent in their construction will 
not be wasted. 


TIG:* 


OLAHS-CUTTIWO APPLIANCES 
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this manner the glass may be held securely, and slowly 
turned, so that an even surface will be ground. When the 
flat edge is smoothed, tilt the glass first to one sick and 
■then the other, and grind off the sliarp edges. 

Another method is to lay the glass on a table, upon a 
piece of felt or cloth, and allow the edge to project over 
the table for two or three inches. Hold the glass down 
with one hand to prevent its slippingi then, with a piece 
of corundum, or a rough whetstone and glycerine, work 
down the edge until it is smooth, turning the glass con- 
tinually so that the edge you arc working on hahgs over 
the table.. This process, of grinding is somewhat tedious, 
but perseverance and patience will win out, 

To Cut Holes in Glass 

Holes may be cut in glass in several wavs by an expert, 
but the boy who is a novice in this line should stick to 
slow and sure methods and take no chances, Fortunately, 
glass is little used in voltaic electricity, but it i$ indispen- 
sable in the construction of the frictional machines, Leyden- 
jars, and condensers, where glass is used as the dielectric, 
also for the covering-plates to instruments. 

The simplest method is that of rotating a copper tube 
forward and backward over the glass, using fine emery 
dust for the cutting medium and oil of turpentine as a 
lubricant. The copper tube must be held in a rack, so 
that its location will not shift during the rotating or cut- 
ting ■motion. The rack in which the tube is held may be 
of any size, but to take a disk or square of glass, twenty 
inches across, the frame should be twenty-two inches long, 
ten inches wide, and twelve inches high, as shown in Fig. 3. 

The side -plates are eleven inches high and ten inches 
wide, the top is twenty-two inches long and ten inches 
wide, while the under ledge is twenty and a quarter inches 
long by ten inches wide. This frame is put together with 
glue and screws. Across the back, from the corner^ down 
to the middle of the under ledge, battens or braces are 
made fait to prevent the frame from racking, A hole is 
made through the middle of the top and under ledge for 
the copper tube to pass through. If differed sired tubes 
aic to be used, blocks to fit the top and under board are 
to be cut and bored, so that they may !jv held in place 
with screws when in use. To cut a hole in glass, place the 
disk or pane on a fdt or cloth-covered table, and over it 
arrange the frame, so that the tube will rest on the spot to 
be drilled. Drop the copper tube down through the hole, 
having first spread the bottom of the tube slightly, so that 
it will not split the glass. Now put some emery inside the 
tube so that it will fall on the glass; then place a wooden 
plug in the top of the tube and arrange an awl, or hand- 
plate, so that the tube may lie pressed down. Take one 
turn about the tube with a linen line, or gut-thong, and 
make the ends fast to a bow, so that it will draw the string 
taut but not too tight. Lubricate the foot of the tube 
with oil of turpentine, and draw the bow back and forth. 
At first the motion will cause the copper to scratch the 


glass, and then cut it. until finally a perfectly drilled holu is 
formed. During the operation both glass and frame must 
lie held securely, and the bow drawn evenly and without 
any jerking motion, Holes of different siscs may be cut 
with tubes of various diameters. Small holes may be cut 
with a highly tempered steel -drill and glycerine, the drill 
being held in a hand-drilling tool or in a brace. 

Anti-hum Device for Metallic Lines 

In overhead wires, where galvanized or hard copper wire 
is used, the hum due to the tension of the wires, and the 
wind blowing through them, causes a musical vibration 
which becomes most annoying at times. This can be Over- 
come by a simple device known as an " anti-hum. '* It con- 
sists of a knob made of wood or rubber, through which a 
hole is bored, and around which a groove is cut. One end 
of the wire is passed through the hole and a loop formed, 
the loose end being wrapped about the incoming wire. 
The other end of the line is passed around the knob in the 
groove, and the end twisted about the line-wire. The knob 
is then an insulator and a Sound -deadener at the same time. 
To complete the metallic circuit a loop of wire is passed 
under the knob, the ends of which arc made fast to the 
line-wires, as shown at Tig. 7. 

A R«t-car for Wirt 

It is not always convenient nor possible to carry about 
a heavy roll of wire when hanging a line, especially if it is 
No. it galvanized ware, of which there are from fifty to a 
hundred pounds in one roll. Wire should be unwound as 




it is paid out, and not slipped off from the coil, since it is 
liable to kink, therefore, some portable means of transport- 
ing it should be provided. Line- wires 'over long distances 
are paid out from a reel-truck drawn by homes. For the 
use of the amateur electrician the reel-car shown in Fig. S 
should meet all requirements. 

The reel is made from two six-inch boards, a barrel- 
head or a round platform of boards, four trunk-rollers, and 
a bolt. From a six-inch board cut two pieces five feet 
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long. Eighteen inches from either end cut one edge aw ; iy 
so as to form handles, as shown at C C C C in Fig. S, round- 
ing the upper and under edgqs to take otl the sharp cor- 
ners. Cut four cross-pieces sixteen inches long; and from 
two-by-four-inch spruce joist cut four legs twelve inches 
long, and plane the four sides. 

Nail two of the crosspieces to the legs; then nn.il on the 
sidu-bCKLrds and sO form the; frame of Hit rozl, Bora a haJf- 
inch hole through a piece of joist; then nail it between the 
remaining two cross-boards, taking care to get it in the 
centre, as shown at A. Arrange these pieces at the mid- 
dle of the frame, making them fast with nails driven through 
the side-boards and into the ends of these cross-pieces. 
Drive some pieces of matched boards together, and with 
a string, a nail, and a pencil describe a circle twenty inches 
In diameter. With a compass-saw cut the boards on the 
line, and join them with four battens made fast at the under- 
side with nails. Do not make the battens so that they will 
extend out to the edge of the circle, but keep them in an 
inch or two, so that thr under edge of the turn -table wall 
rest OH SOur trunk-rollers screwed fast to the top edges of 
the side-boards aM end cross-pieces, as shown at B. A 
half-inch bolt is passed down through a hole made at the 
middle of the table, and through the block. Between the 
block and the underside of the table several large iron 
washers should be placed on the bolt, so that they will keep 
the table slightly above the rollers, the main weight of the 
table and its load of wire being held by the middle cross- 
brace. The object of the trunk - rollers is to relieve the 
side strain on the bolt, and aEso to prevent friction between 
the edge of the table and the frame, in case the tension on 
the wine pulls it to one side. Bone six holes in the table, 
un a circle of twelve inches, ant] drive hard-wood pegs in 
them, as shown in Fig. 3 . When a roll of wire is lying on 
the table two boys can easily lift and carry the ear, and as 
they do so the wire will pay out. Give all the wood-work 
a coat of dark -green paint, and oil the trunk -rollers and 
the wood where the bolt passes through. A pair of nuts 
should be placed on the lower end of the bolt and a washer 
under its head. These lock-nuts must be screwed on with 
two monkey-wrenches, forced in opposite directions, so that 
one nu.t will be driven tightly against, the other. This is to 
prevent the turning of the table from unscrewing the nuts. 

Insulators 

For telegraph and telephone lines, where pole, tree, or 
building attachments are necessary, insulators must be used 
to cany the wires, without loss of current. The regular 
glass, porcelain, or hard rubber insulators, mafic for pole 
and bracket use, are of course the best. They can be pur- 
chased at any supply- house for a few cents each, but there 
are other devices which will answer equally well and which 
will CO&t little or nothing. 

Obtain sonic bottles of stout glass, the green or dark 
glass being the toughest; then carefully break the bottle 


part away, Jo doing this hold the bottle by the neck, 
with a piece of old cloth wrapped about it. to prevent the 
glass chips from flying. Save all of the neck and part o£ 
the shoulder, as shown in Fig. 9, so that the wire and its 
anchoring loop mil not slip off and fall down on the peg 
or cross-tree. 

Hard* wood pegs cut from sticks one inch and a half 
square should be whittled down so that they will fit in the 
neck and come up to the top. The pegs shnuEd be long 
enough at the bottom to permit .of their being fastened to 
the supporting poles, trees, or building. In Fig, 10 throe 
ways of attaching insulators are shown. At A the peg is 
nailed to the top of a pole, or a hole is bored in the pole 
and the peg driven down in it. At B two sticks with peg 
ends are nailed to a pole in the form of a V, and across 
the sticks a LTuss-hract is made fast to prevent the sticks 
from spreading or dropping down. This cross -brace is 
made fast to both the sticks and the pole so as tp form 
a rigid triangle. At C the usual form of cress-tree, or T 
brace. Is shown, The pegs may be nailed to the face of the 
cross-plate, or holes may be bored in the top and the pegs 
driven down into them. If the cross-piece is more than 
two feet long, bracket-iron should be screwed fast to the 
pole and brace; at both sides, as shown at C. Where a cross- 
plate is made fast to a pole, a lap should be cut out so that 
the plate can lie against a flat surface rather than on a 
round one (see D in Fig, 10), 

The shoulder of the bottle-necks must not rust on a cross- 
piece, or touch anything that would, lead to the ground or 
to other wires. The shoulder acts as a collar, and so sheds 
water that in wet weather the Current cannot be grounded 
through the rain. The underside of the collar should al- 
ways be dry, and also that part of the peg protected by the 
collar, thereby insuring against the loss of current. The 
relative position of insulator and peg is shown at Fig. 9, 
and if the pegs are cut carefully the bottle-necks should 
fit them accurately. 

Joints and Splices 

It is essential in electrical work to have joints,, splices, 
unions, and contacts made perfectly tight, so that the cur- 
rent will (low through them uninterruptedly. A poor contact 
Or weak joint may throw a whole system out of order. 
3 T 0r this reason all joints should be soldered wherever prac- 
ticable. In line work, however, tills is impossible* except 
where trolley- wires are joined, and these are blazed in the 
open air by an apparatus especially designed for the pur- 
pose. In telegraph and telephone lines perfect contact is 
absolutely necessary, and where attachments are made to 
insulators the main-line should never be turned around 
the insulator. The wire is brought up against the insu- 
lator, and with a U wire the main-line is Lightly bound to 
it, as shown at Fig. 11. If it Is necessary to bind the main- 
line more securely to the insulator* one or two turns may 
be taken around the insulator with the U or anchoring wire; 
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feet contact of win^aad the only it. wfikh this Can ^ ™ — ” — — " ^ 

Z done * to pass the ends of write* together for three or ***** bat copper « or ■£ 

77 . TC ,3 it should be heavy — nothing smaller than No. 74. rhe 

four inches, as shown in Tig, y B. insu | at0 d down to and below the sur- 

Grasp one wire with a pair of plyere, and mth the fingers wu* mymu 1^. 

the coS DI twfet, that ™th mother pair 6 L plyers face for k foot or two, «> that perfect act, on vnll tJte place 

finish the wrapping evenly and snugly. Treat the other anri a complete ground scoured. 

end in n similar manner, and as a result you will have the 

splice pictured in ’Fig. u B„ the many wraps insuring per- The Edison Roach-killer 

feet contact. This same method is to be. employed for in- 

side wires, and after the wrap is made heat the joint and When Edison was a boy be invented the first ^ectroCu- 
touch It with soldering solution. The solder will run in tion apparatus on record. At a certain station on .he 
between the coils and permanently unite the joint. The Grand Trunk Radroad. where Edison was employed as a 
bare wires should then be covered with adhesive tape. telegraph u|ierator; the reaches were so thick that at night 

Avoid sharp turns and angles in lines, and where it isnot they would crawl up the part, urn between the windows 
possible to an-dLtige them otherwise it would be well to put and reach the ceiling, where they would go to steep, During 
in a curved loop, as shown at Fig. 13, A represents a pole, the day they were apt to become dircy, luftc their footing, 
B B the line, and C the quarter-circular loop let in to avoid and drop down on the heads of the operator*. This did not 
the sharp turn about the insulator. The current will pass suit young Edison, so lie devised a scheme for their de- 
arouild the .ingle as well as through the loop, but a gal- stmetiem. While watching a piece of telegraph apparatus 
variometer test would show that the greater current passed one day, he saw a roach try to step from a bar charger! 
through the loop and avoided the sharp turn. with positive electricity to one through which a negative 

current flowed. The insect's feet were moist and so made 
“Grounds” a connection between the two bars. As a consequence a 

short-circuit of high tension passed through its body and it 
In the chapter on wireless telegraphy several good dropped dead. This put an idea into Edison's head, and 
"grounds" were described, any one of which would be ad- the electrocution uppamtus was soon in working order, 
mirably adapted to telegraph or telephone circuits. In The " killer" was the most simple device One could imagine, 
Figs. i4, j 3, and 16 are illustrated thrrc other "grounds” and was comped of two tong, narrow strips of heavy tin- 
that can easily be marie from incxixmsive material. The foil pasted side by side on a smooth board. with a space of 
first one. Fig. i4. is an ordinary tin pan with the wire one-eighth Of m inch between them, as -shown at Fig. 17. 
soldered to the middle of the bottom. The wire must be To one strip a positive wire was connected, while to the 
soldered to 3 ?c of use, aft the pan would soon rust around a other a negative or ground was made fast. High-tension 
simple hole and make the "ground" a high-resistance one, current, or that from an induction-coil, was oonhected with 



THE SURVIVOR Vol * 3 


1293 


AMATEUR ELECTRICIAN 


the V/ires, and the resulting voltige \va.£i strong enough to 
give one a severe shock if the fingers of one hand were placed 
on one plate and those of the other hand on the olbtr plate. 

Tilts device was arranged across the window-casing in 
the path the roaches were accustomed to travel on their 
nightly trips up the side wall, ft was not long after dark 
before roach number on* sauntered up the wall, crossed the 
under strip, and. stepped over on the upper one. But he 
went no Farther, and he, with many of his friends and rela- 
tions, were gathered up in a dust-pan the next morning and 
thrown into the stove. 

In electricity,, as in many other things, simplicity is. the 
key-note of success; and from this little device to employ 
the alternating current for ridding a house of an insect 
nuisance sprang the grim apparatus known as the 11 death 
chair,” used in the execution of first-degree criminals in the 
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State of New York. Many people think the mechanism for 
electrocution is a complicated ore, but it is quite as simple 
as the Edison roach 'killer. One ]Xite is placed at the head 
Of the criminal and the other at the feet, the latter being 
bound fast so that perfect contact can l>e had. Then ail al- 
ternating current of fifteen hundred to two thousand volts 
is run through the body, and death is instantaneous and 
void of pain. 

An Electric Mouse-LiUcr 

A modification of the simple roach -killer was recently 
used by the author in his laboratory to get rid of some 
troublesome mice, A piece of board was cut twelve inches 
square, the edges being bevelled so that it would be an easy 
matter for thr mice to climb up on it, An inch-wide cir- 
cle of sheet brass Was prepared measuring eleven inches 
outside diameter and nine inches inside. Another circle 
was cut measuring eight inches and a half outside and six 
inches inside diameter. Both circles were attached to the 


board with copper tacks and polished as bright as iiossible, 
the finished board appearing as shown in big, i£. 

Wires were soldered to each strip, and these in turn were 
connected to a high-tension current of several thousand 
volts. Crumbs and small piuets of meat were placed on the 
board inside the circles, and the trap was set in a convenient 
place on the floor of the laboratory. 

The next morning several mice lay dead on the floor, but 
at some distance from the board, and this seemed a little 
mysterious. The following night the author worked late 
in the laboratory. After finishing what he had on hand, 
he turned down, the lights and sat down and watched the 
trap. Presently Mr. Mouse a[jpearufl from somewhere. 
He sniffed the air, then approached closer to the board, 
sniffed again, and, evidently concluding that he was an tits 
right trail, he climbed up the side of the board and stood 
on the outer strip. He placed one fnre-foot on the inner 
strip, and, bangl up he went in the air, and landed on the 
floor a foot or mure away. His jump into space was due to 
the electric action on his muscles, for the current literally 
tone his nervous system into shreds. 

Mr. Mouse lost a great many friends and relatives that 
season in the same manner, and the apparatus is confident- 
ly recommended as a certain and humane agent for the de- 
struction of all small vermin. 

FOBHUL& 

I N the construction of electrical apparatus there arc 
many things, such as paint, cement, non-conducting com- 
pounds, and acid-proof substances, that ore necessary in 
assembling the parts which make up complete working 
outfit^ Accurate formula; and directions tor these things 
will save the amateur trouble; and cxpceisc, since they in- 
dicate the materials which have been put to the test of time 
and wear by others who have had abundant experience 
along these lines. 

The amateur wilt not need a large number of compounds, 
but such as are necessary should be of the best. Those 
which are described in this chapter can be relied upon to 
give working results. 

Acid-proof Cements 

One of the best acid-proof oements Is made by adding 
shellac, dissolved in gram alcohol, to red-lead until it ia at 
the right consistency. It can be used in tiqukl form or 
in a putty -like paste. The consistency is governed by the 
amount of shellac added to the red-lead.. The lead should 
be pulverized and free from lumps. This cement can be 

mixed in a small tin cup or on a pice*: of glass, with a knife 
1 raving a thin blade. 

It should be used as soon as it is mixed, rincr it "sete 1 ' 
as quickly as shellac, and then dries from the outside to- 
wards the middle. In a week or two it will become dry 
and hard like stone. 

Another cement, which will also dry as hard as a stone 
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attd will hold soapstone slabs together as if they were oE 
one solid piece, is made of litharge (yellow lead) and glyc- 
erine. The glycerine is added to the pulverized litharge 
to make a paste, or it can be mixed and kneaded like thin 
putty. It should be used very soon after mixing, as it sees 
rapidly. 

Hard Cement 

A medium hard cement is made from plaster of Pads, 
six parts; silex, or fine sand, two parts; dextrine, two parts 
(by measure). Mix with water until soft; then work with 
a trowel or knife. 

Soft Cement 

A good soft cement is made of plaster of Paris, five parts ; 
pulvcriaed asbestos, live parts (by weight). Add water 
enough to make a soft paste, and use with a trowel or knife. 
This is a heat’ proof compound and is commonly known as 
asbestos cement. 

Very Hard Cement 

One of the hardest, cements that can be made Is com- 
posed of hydraulic cement (Portland or Edison), five parts; 
silex, Or white sand, five pacts (by measure). Mix with 
water and use like plaster with a trowel or spatula. 

Care must he taken when the parts arc combined to see 
that the cement is free from lumps. These must be broken 
before the silex, or srmrl. and water are added. Then the 
two parts should !mj mixed together at first and moistened 
afterwards. The proper way is to place some water tit the 
bottom of a pan; then add the dry mixture by the hand- 
Fuls, sprinkling it around so that the water can enter into 
it without forming lumps, Keep adding and mixing until 
the mass is at the right consistency to work. 

All these cements ate acid-proof, 

dark's Compound 

For exterior insulation, where the parts arc exposed to 
the weather, a superior compound is made up of mineral 
pitch, ten parts; silica, six parts; tar, one part (all parti by 
weight). This is called Clark's compound, after the man 
who Invented it and used it successfully . 

It is heated, thoroughly mixed, and used with a brush 
or spatula. 

Battery Fluid 

A depolarizing solution for use in zinc-carbon batteries 
like the Grenet is composed as follows; 

Dissolve one pound of bichromate potash or soda in ten 
pounds of water (try weight). When it is thoroughly dis- 
solved add two an:! one -half pounds of sulphuric add, 
slowly pouring it into tfie bichromate solution and stirring 
it with a glass rod. The addition of tho acid will heat the 
solution. Do not use it until it bas entirely cooled. 

Glass Rubbing 


To rub the edgra of glass, such as the disks for Wimsburtt 
machines, obtain a piece of hard sandstone, such as is used 
for sharpening knives or scythes. The glass is placed on a 
table so that the edge extends beyond- Oil of turpentine 
is rubbed or dropped on tile surface l of the stone, and the 
edge of the glass is moistened with a rag soaked in the tur- 
pentine. Hold the glass down securely with one hand, and 
with the other grasp the atone and give It a forward and 
backward motion, grinding the glass along its edge and not 
crosswise. With care and patience a rough edge can soon 
be brought to a smooth one,. and a soft, rounded comer sub- 
stituted for Lhc hard, angular, cutting edge that makes the 
glass a difficult thing to handle. Use plenty of lubricant in 
the form of oil oi turpentine to make the work easy. 

Acetic GIue 

One of the best glues for glass and wood or glass and 
fibre is made by placing some high-grade glue (either flake 
or granulated) in a cup or tin and covering it with cold 
water. Allow it to stand several hours until the glue ab- 
sorbs all the water it will and becomes soft; then pour the 
water off, anfi add glacial acetic acid to cover the glue. The 
proportion should be eighteen parts of glue to two of acid . 

Heat the mass until it is reduced to liquid, stirring it until 
it is thoroughly mixed. When ready tor use it should be 

poured into a bottle and well corked to keep the air away 
from it. 

Insulators 

Apart from glass ^nd porcelain, insulators can be made 
from non-conducting compounds, tlie best of which is 
molded mica. Ground mica or mica dust is mixed with 
thick she! Lac until It is in a putty-like state. It may then 
be forced into oiled molds of any desired shape. Hydraulic 
pressure is employed for almost every form of molded 
mica that is made for commercial purposes; but as a boy 
cannot employ that means to get the best results, lie must 
use : all the pressure that his b;uida and a flat board will 
give. 

Another compound is made from pulverized asbestos 
and shellac, with a small portion of ground or pulverized 
mica added, in the |>orpartion of asbestos, sex parts; mica, 
four parts. Shellac is added to make a p*«ty mass, which 
is kneaded into a thick putty and forced into oiled molds 
until it sets. It is Then removed and allowed to dry in the 
open air, and the mold used for more insulators, 

Non-conductors 

Wbw working in difFerent materials chat seem adapted 
tocleetrical apparatus, iL is necessary to know whether they 
can be used safely or not. Often a material seems to be 
just the thing, but if it should lie a partial conductor, when 
a non-conductor is desired, it would be hazardous to use 

it, A list of non-conductors is therefore valuable to the 
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amateur. Some of the principal non-conductors. among 
the many, are as Follows: glass f porcelain., slate, marble, 
hard stone, soapstone, concrete [dry), hard rubber, soft rub- 
ber, composition fibre, mica, asbestos, pitch, tar, shelEac, 
cotton, silk; cotton, silk and woollen Fabrics, traasite (dry), 
eteetrobesttis (dry), duranoid; celluloid, dry wood (well ■sea- 
soned). paper, pith, leather, and oil. 

While this account of formulas and materia! might be ex- 
tended. this is not necessary inasmuch as the formulae and 
practical directions which have been given will answer ail 
usual practical requirements, 

Insulating Varnish 

There are several good insulating varnishes that can be 
used in electrical work, the mast valuable being shellac dis- 
solved in alcohol and applied with a brush. To make good 
shellac, purchase the orange -colored Jlake shellac by the 
pound from a paint-store, place some of it in a wide -necked 
bottle, and cover it with alcohol, then cork the bottle and 
let it stand For a few hours. Shake the bottle occasionally 
until the shellac is thoroughly dissolved, It can be thinned 
by adding alcohol. Always keep the bottle corked, taking 
out only what is necessary from time to time, 

Another varnish can be made by dissolving red sealing- 
wax in alcohol and adding a small portion of shellac. This 
can be applied with a soft brush, and is a good varnish. 
When colors are to be applied to distinguish the poles, red 


is used For the positive current-poles and blue or black for 
the negative, if they are colored at all 

A very good black varnish is made by adding lampblack 
to shellac; another consists oF thick asuhaltum or asphal- 
turn varnish. This is waterproof, and dries hard, yet with 
an elastic finish. 

Battery Wax 

For the upper edges of glass cells, such as the Leclaoetifc 
or other open-circuit batteries, there is notliing superior to 
hot paraffine brushed about the upper edge to prevent the 
sal -ammoniac or other fluids from creeping up over the top. 
The paraffiqc can be colored with red dead, green dust, or 
powders of various colors if desired, but generally the paraf- 
fine is used without color, so that it hsts a frosted-glass ap- 
pearance when it is cool and dry. 

A black ™aK for use in, stopping the tops of dry cells 
and coating the tops qf carbons is composed of pamf- 
fine, eight parts; pitch, one port; lampblack, one part. 
Heat the mixture and stir Et until thoroughly mixed; 
tlien apply with, a brush, or dip the parts into the warm 
fluid. 

Another good black ^ax is cOmpwed Of tar and pitch in 
equal parts. They are made into a pasty mass with tur- 
pentine heated over a stove, but not over an open flame, 
because the ingredients arc: inflammable. The compound 
should be like very thick molasses, and can be worked with 
an old table-knife. 
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& Scutcli ilL-ihj culled by ISuitih the 
J Rreac i.hif fi-n.an o’ the puddin’ rare,’ eh lLHdivlIy 
mode with the Lar^e htnaniwh ■ bag of ft Hkieep. fibre 
ana rtf tin- smaller t*gn called Lhe king'* hood, 
together with the lEghta, tbo liver, and tea iwj*rt. 
Aftet the KtoiEiach -bage hive batm wHI cleanse*!, the 
"mall ba^ in boiled ahing with the- pluck. A j|uartj:r 
of the Liypr in now pated dowaL, rwid the heart, 
lighte, Mid HinuLl Snag fi,cc minced very fine along 
with dl luge onion and araongh beef-wad to moLiun 
the meal. Twt i-imdl letcdpfulii of oatincn! jit^- 
vEiaualy criepod before tlie Eire ore added, with 
ealt H and block and Jamaica pepper. Tin: whole 
i* now stirred together, and put in the large bap, 
■which, how*v*r, mast not be mutch nacira tlmra bciLf 
lilted; it in saw-Bd up, and afterwards boiled for 
about litre* li'imra. 


I'Mj-unti which open? into the hair-follicle near ibs 
oriiice by a abort duet or dimmed of exit. The 
owy matter svhich la formed In the gl.md i& dis- 
cltar^td inii: tin? hair-follicle., and thus- upon the 
surface or ihe hair. 

flair* are likewise provided with minute muwclee. 
These c-ora-aHt of dimiter IhjjHh of contractile ti-rec, 
which craw the obtuse angle which Eh fumatid by the 
hair-follicle urnl, tbs snrfius *f the akin, Qu tin? 
one hand this little muscle is attached to the aupar- 
ILdal part oi the true m kin , and on the other 
to tlie lower end of the iLfiir.fnllietft, TliCy are nnt 
under the control of the will, but cold and certain 
emotions, Hindi os borrpf *li: ■ I fear, will bring theni 
In to play. In such canes the hair-muscles oontract i 
they *LraLnht*ji Lin; hair-fHlielo* and erect the baina. 
The condition known as 1 ^oa^c-abin 1 is the reghlt. 

The lift Sr- foil kdo is the Idwratoiy in which the 
manufacture and eautiaiu*Hl growth of the hair h 
eJTacted, At the bottom of the collide is tho Little 
papilla upon whlilh the hah-bulb : - moulded, Tbo 
l)tniid-vw5cde of tbo papilla supply tlia anatenat 
necessary for tin: growth of the hair. Additions are 
in iLilc: fa it? Ijote, and as it tLhiksi up Eu the EnlliHo 
its miwaridly.dsTftctcHl nco-ly coverim; rwucre before 
it the scales lining the fuiliclc. The jjcalcw which 
are thu? carried to the surface constitute a pari of 
the scurf of the luuid. 'flu: rato at which the hair 
gnaw* ditTem very much Ln iliilerent parta of tbc 
body, and iL in rJgc oaH to be atfeebed by the nge 
of the individual, the ngi: oE the particular hair 
und«r j ft vi-j Ligation, tho seasun of Lhe year, arad 
even the hour of the: day, Tin; average growth of 
the beard hag Isoen computed to be iiitheH cadi 
year. In tbn growth of the bead -hair tho greatest 
digcreprutuica esist in the results obtained by ilillTer- 
cut nbserwc=m. fn young fumaEns wIlo have lost- 
their hair by fovera it hen liecu Eiotlrcd to grow at 
tin: r.-Ltc of 7 i nob to each year. 

When the growth Eh gniwl the average length af 
hair on the fcrno-lo head iviLE be found to vary 
from Ifci tu •I'A [nclits. Anything beyond this nnut 
be roLpirdftl oa OKecjUicmal. Cases, It in true, o-to 
recorvlml in wldch st- ha? meoauren from fi to F5 
feat ; but these are very- mn:. In tlu> 1 Hair Court ' 
of tlie l^i? intern ational CKbihitien tlicie was a 
spceimeEi of jijt-Wnck lieiir mco?urinE 74 indies, 
lint nuwt estraonlinary iicntauess are rceorHleil of 
the ihiwcr heF Jiair-gmwtli poflaeflaeri by ccrtaiu of 
the North American [ml I ilhh, A chief of the Crow 
tribe ie raeutinpufrl by Catliu an- having hair of thu 
afmaftt tocredibk length Eif 10 feet 7 indios. 

Tlio i.li.natiihii cf huir-life in llrujteij, iueiI Hnonfll' or 
la tor it is, ulnl. IhiSokI it Lh stated that the hairn 
of an Eli fitnt jLn: crimp lately shcfl within a- vear 
after hirih t 111 toe ms the body ajad limbs gti first, 
wliilftt tbc li iLLr-.-i of the licwf and the eyelashes 

follow, : hln ubiuige io carried on almost im- 
irtrceptihly. seeing tout Liu- place of the Fulling 
iiuirfl in taken hy n secnnil erun. The pro^ow n»f 
Iiihh and rcJieWuJ is very >in±pk:. 'J’lie old hair is 
detached frmrn rial i^pilla, and Kmm anothor hair 
make* i in ajspuuLraiwc at cite bottom of the same 
follicle, and grows lowicnln !m orifice, Tho detached 
hair ia thtio thruut uiutand kIunL. Tho whole jvriic&a 
is nut unlike the ifeplaccmrnt of the milk teeth in 
fcl i*j child bv tbo permiLrient timth. The fieurmil ernp 
of hair which appear* is pereunial. Au eyelash 
baa bean calcnlnteil to remain attached hrr 110 
duyy, A iL-usvtl-li-iiiL' has a Joiiget I’leiioii 4if life. It 
Uvifi irtiiu two to four ycajs. ffoforc it dies 
pro?iaian mmJe for it- luctessn-r, and mo the 
nrHwiL-.tH n| :il h - ild tog ii.Ei.-i renewal goes on continually, 
jiiiijnj: its- Hfo a Emir :!h imly cap tHe of growing "a 
ccviftin detorinlnato lengta. Ttic circumstance 
which detanninuH this length is the amoimt of 
nutritive materLal which can be drawn I'itiul the 
hlnod. voHsH.-i of the papilla, T lioa when a hair 3ma 
attained its full lengt-li it will resume ginwlli for a 
HI.H'I .rid time on hemg Hit sIlOTtv It 3S Ollly wlLfi]E 

l£ui! loss exceeds tlie powers uf renewal that a 
tendency to talilinoss resultet ln the case oE the 
f'iiiii'.l-. 1 l-i'ioj the daily loss may non I aril a quarter 
of the hairs shed of a length uinler G inches without 
eivlng rise to apprelwrfiHiuU, Should thOnuniljeT of 
falJaiL short hairs exceed this proportion the hair- 
1 1 :-- hi ahnornial, ami baldness is likely to ensue. 

An ago advances the hair becomes gray. This is 
ft natural and physiulcigicsl process. ; hut it may be 


licopc they iip[iuiLr on the surface k I1.B 
of Lla: hair in Ilia forjn of wavy ^ 

linon, nud at the wuwj time uive |l ;.K 3lS^-| ih 
to its outline a alL^htly to nl I ltd 
oreeTrutwl apptoranOt. St is the -k fl 

arrange ii ic ut of tlLC?c scales whi u b ? .7 M\ a 
given to hair itawiumerehLl value. •'-* vmjrXf! ' 

1 l lh due to then i that the feitittg m/m. 

of hair hi |KK*sihJe. lluL outnsu 

huii Eh ill adapted for this |mr- ™ 

]iix>e, Iwcauat Urn cuticulfkr ecaJefl Kig. 1, 

are elubcly applied Kl the Imily Vvrtirel tuntiou -uf 
of the Incur. 1 1 1 wool, Jiuwcvtr, filiinfShawhujlLsir- 
bhe Hualea stand well out, and tho foUicIa : 
beiifRliauH are bo distinct that the *- E P^®, r ™ l “ A *■ 1 l ,lr Lf : 
lutirv interlock (innly lhe one C'u-u: ihiiT r a,' W 
O'ith the other. (ijLIei. 

We have lEicntioncd lliat the 
Liair-root is attacliod to its follicle II J by a nuo 
tinuity at the bottom of the EollicLa of the calls 
emu posing the hair-bulb and tliurte forming thurout- 
nliealh. ami |l£.i by the Imii hulh hut tig ijinutded 
over tlm hurfaco of tho fiiugi-fonu liaii--papilk. 
There is yet u (bird utmiiiiKiUiiiL, The fullicie Is 
liai*l by "linlicate imbricated octJeti, which ana 
directod downwamU and intcrloek with the op- 
ward ly-cljiLwieil scales 'which aunt ilia hair-root. 

Ths Ji&iVHt stifnttMa of the hair is conipoved 
flattened fibres- applied to em.-li uihar in lhe longi- 
tudinal direction, and Eii'miy united by intervening 
cetiiont aubHtauee. Thlsrt fibneucan be diill furlhur 
resrdved in Id minoto tlutLC-oed chin 
gatoil | 'Eaten or cel Is, which constitute 
tliu ultimate elcunentH of the libroua L— 
sjubmlftnct. The pigment or colour- 
itig matter of tho liuir is ilisitribuleiS 
tllTOliN'huELt the I’d imoa ihlIihLiIjUl-. It 


Hair. WiLh the exception of tbc palms of the 
handH ilimI the Holes of ihe feet, the hitman ^kin is 
almost everywhere atudded over with FiaLi™. la 
few I oral iL ins. IkhvliVit, eEiwm ll:e Jinir attaLCL any 
degree of tluckuwoi or lengtli Eteeept on rhe 
Ktvil|i, lhe male Hiei-ks. Ao,, the Jiiiira llto line, ahurt, 
and county, but more oppajanfi in thentals Lhua Elm 
ftmiftle, 

An individual Fialr may bo regarded asconBiatljig 
uE a im at, a ■■jmft, .1.111 1 el ei-.ui.L. The j 1 1 in tlos 
short, soft bulbous puiuon which ia witlulnawn frem 
tho :;Lin -when a liair l.i jihmheil from the body; 
the skujt it [ho ]mrt ivliicb prorocts hoyond the aor 
fauc uf the integmnont ; nnd iho 3/01 at is it? attouu- 
atod free extronnivv. 

The root o-f tho hair is enclosed within a minute 
tubular depression in the skin whleli is termed ihe 
hnif-foilitu. This is the uLfttiiliui" iia wldcli lhe 
hair is lnamifactnrHE, and it is hera a Iso thaL mhll- 
tidiLs are mode to ite root so that it increases in 
length. Tim sic in j? isun puHed of tw'(» layer* : on 
cuter cpidcrnns and an iisnor -coriuiiL Tho epider- 
mi- Lh the eolliilar pmtecllviH layer, an.| the lmil 
omJ nails may bo regarded aa outgrew tbu froiiL It, 
AmoitgaL [lie 9u war ileiLuiilI - Llm claws, hejofa, BpiUCa, 
loath i 1 1 s, scales, ik. all FjuIohe L.v the aanje UfttegoTy 

jlIL, like the hnir, iLTca[i]wmbtgto of the epidermal 
layer of the akin. The eoriuni 1- ilhmiLH rurci vas- 
ciakr, and nwte directly upon the fatty subcuLatic 
ona tLsaue uf llm lw Ly. l-k»Lb IilVcti nf the skin 
take part in tho fonnation uE the 5ms 1 fulliele. Its 
wall, therefore, him two distinct layers enterErg 
into its formation -tha jjiner l^yor being ocllnlar 
and npirlcipuicj wliilal Use outer layer sh Jibrisiss and 
contltiuuua ir 1 1 llm curium. Whi-n a hair is 

wrciichdl nut of its socket the inner layer of 1 Im 
follicle udlimi'H lu llm tuliI, .Liid |? in great putt 
wstMiawn with it. It ia therefore terniiS tlmrocl- 
io fttAth. hi the Vi ihi: of Llm ahuil iiaim the- hstir- 
fottidcs do nut aEtik boyou'l the ;-kin, hut in the 
citso of tli k hfsiul. haiva and heard tliey are much 
deeper, and penetrate into :';n- aisbimlamaaia fatty 
tSMUft. 

Tlie extremity uf a frtiaii Imir-niot is. expanded iu 
tlu; form of a knob, called the itnir-lmlif. This 
liair-hulb ia cunipiwvcl of cells Eike those of the rooL 
sheath, and at tho Isobtous uf lhe fnllicle the two arcs 
directly contLiiuciiLH with each ntlmi- iLrumul the ch-- 
l- n niton: arc of llm hulh. Again, ut the lioltosn of 
tilts liftlr. fullicSn there is n little fungifenn prejoctio-n 
cirntinuoue wlih the corloui. It :h callixl the AaiV- 
pdfdiln, and is plonlifully supplied with both blood- 
vcsseLs and nerveu. This impilla in uf III* utnuwl 

[inpurtance in caunectltHS wiih the puncigiy "f tiair- 
Lirowtli. It la uLmi an agent in fixing ISlc hah 
Le: i J ,H Follicle, leualim: tbo hiper imiwct of the 
tialr-buth lh by] towed unit into a c-avaLy, ;uid ihi; 
papltta is received into Lbla In Usd eiulc itia inter 
Oh a bead i:H Lh;ch:IvuiI into ft cap. 

Iii structure a halt- may Jmi considered Ab buiii" 
cosi jpu.-; iid ijf three disLinet parks. It-; chief hulk 
consist h of fihrti mbsttmet ■ 1 Ion 
i? coated on the out4de hy a tliiu 
iduly layer, termed the fmrr- 
CKtorfc, whilfti Im centre is txa- 
vmjiLni by a narrow cellular tStre&d 
or core, wbiHi i? termed Liao nici-E- 
\t[£(K TIll 1 I mi r- L- IE Lichs Lh usciu:i I - 
a ugly thin, and is Formed bv a 
single layer uf auinutc Hat Beales 
deposited upon tha surface of Llm 
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liasteuod by severe trouble or ether causes. In 
many ghJu'h till! premature blenching of the Mtr ifi 
hereditary, When the change 5 h taking pl-ncso 
party -cutuiared Euiim may be rr«| uenfly found : of 
these it in the br-mi) portion which is white, while 
the terminal part retninH its culutir. Brown- 
Siq uu r J made s-jili -2 interesting experiments on hi? 
own beard wJiltet It w*n tuning gray. He marked 
certain of tire coloured hairs, and kept a constant 
wa-tch on them- Ho atoten that in same caaee mi 
antiie Mir would turn gray in the course of a 
night Two fee tom would rwftm to ha at work in 
producing this condition of hair— vit a Lose of the 

K wer to produce pigment, nml an intreaiHj of air 
the ahaEt of the hair, Soruetinteo the el ran go 
occurs rapidly— in the course, perhapa, of a few 
bourn. Wolf authenticated cases of this are on 
rowud. It in said that the auburn hwr of Mario 
Antoinette turned gray in a single night. Surgeon 
flaTTy awertfl that he actually saw tins jct-hfach 
hiur nf a rebel aepov whilst under examination and 
the fear of a IkombFc death turn pay in tins course 
of Einlf an Lour. Baron Alphonse de Rntlisehild 
during the Comm n no ts a anthe r instance. It in 
iIIiiIi'ilK in give iLuy rosnonahlo explanation of ihuBti 
eudden cases of harr-blondiing. 

The hair la rcgardral by anthropologista aa being 
of high importance (if a rare character., Although 
there is nu one special colour of hair peculiar Id 
any one race, tnie character must not bo dis- 
regarded, fn uur own country we iuay see every 
hue from the fairest flaxen in tlrt blackest jot. 
Without doubt thin point* to a diversity of origin. 
Independently of colour, however, there sts char- 
acter? present in the hair which separate many of 
the raci'H of mao widely from ouch other. In the 
American Indiana, Chinese, Japanese, and native* 
uf High Asia the hair ia long, stTaigbk and harsh like 
a horse's mane. Amongst the negro™, Hottentots, 
and Papuans it ia crisp and woolly. Between these 
extremes we may place the European, in whom the 
hdr ia vravy mini liowing,. The close curling of the 
negroes’ hair has been shown by several observe™ 
to b* hreslti duo to tha fact that the baif. follicles 
arc curved, A spiral twist is thus given to the hair, 
It b*a bwi hold that the straight b*nh hair of 
the American Indian is circular in transverse 
section, that the wavy Fxirnjmiih boar is oval, and 
that the crisp woolly negro haiF in flattened and 
tape- like in CTOBB-sectiun, There now appeara to 
b? reason to dnuhl this (see Watdeyer's Atto4\, 

The chief use- of the hair, and particularly of 
tbn fur of various mammals which is especially 
developed in the winter, is Co protect the body from 
vxlenfiAl cold. Except an the scalp and un the 
throat, this ".-anuct be considered ils applying to 
siMl What, then, urn tbs of tire hair mi tlwe 
face, and csjwMially on the upper Sip T We shall 
answer this question with *n extract from an 
article * On tha Use oF the Hair ' in Ebo /aut«f for 
November 3, 136b i 1 EMr Chadwick, who. has done 
so much for sanitary refornt, tellH us that he was 
once vary much struck by seeing some blacksmiths 
who wore boa n In, wulb their moustaches dioculncirod 
by a quantity of iron dust which had aoeuiiiulateri 
amongst the hair?- Turning It enrei in bln iniud, 
it sfcnrek LLm that had not the duet M«fl ao arrested 
by a natural respirator, it mast, have Found ita wsj 
into the lun^, where it coukl not Have been other- 
wise than productive of evil consequences- He 
hence rightly advised that the roror ahould be 
nliHcardsd by labourer? in all dusty trades — such ilh 
millers, baker?, mnMNii^^cc. i by workman employed 
in grind iiiu; iron or ttecl ; and by traveller on 
dusty loaoH- In hot sandy countries the use of 
the heard is soon dtscovnnsl ; and traveller*! in 
Syria and 'Egypt dud it nSbcsss-Ty to defend their 
mouths against the entrance of tire hot air of the 
denar L But not against dust alone i? the facial 
hair u tuulflotiou t it in the bcatbjLrrtsr against cold, 
air, biting winds, uaul wheezy fogs that a North mivu 
cshi nlrtain. . . . According to Mf Chadwick, the 
aappejs and mincia uf the French army, who 
arc- remarkable for the wise and beauty uf theii- 
heanls. enjoy rv cpccUl Immunity against, bronchial 
jaffectiopsi. Iu oorroboratiou of tlio liuit natueil 
fsat we may mcisttoo ujiutlLer of a still more 
striking churmctoi-. Daring the lojtg-rtm tinned 
uesrt-li for Franklinb enp^dlwSO, a transport vos«!], 
riio North Star, was ffosen. up during one of the 
Havareat acetic winEera ou IHMi jn Wolstonholma 
Sound. Tho crew iiLaintained their health perfectly 
during all the trials Co wblrh they were exposed, 
Ou their return to England in the early summci 
H»y .shaved off tho hair tbiri hud been gnawing 
Hfcmnd the mouth uuil throat for the last eight or 
hFjc reontJis. aud within a week tuery rjitra was on 
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the sick liat with eome form of bronchial or 
pulmonaiy disorder. 

The short haira scatberad over the body may be 
regarded, an being ™ dim notary, fn other words, 
they are veatlgMi of a hairy coveri ng which at erne 
time did fulfil a pretoctivo and shcltoring function, 
fn the AJjicjb u f Japan aud the Todae of ihu 
Nilghcmos these hair? are atill rutoinod in a high 
decree -of develojmnsot 

Casre occasionally occur where there is an 
abnormal; abundance of hair of considerable kugth 
iu women on parts where the hair ts usually little 
iitoro than down, A hairy woman, named Julia 
Pastrana, supposed to be a Mexleau was *i- 
hilnted in Tendon ; her embaEmod botfy was ex- 
hibited also ia that city in nud we extract 

tbo followipp remarks from a memoir ou her in 
TAa Lanat for May 3 nf that year i ‘The cars, 
Kail nil parts of the faoe except the even, were 
covered with hpir of different lengths, ike beard 
wav tolerably thick, the lmirs composing it being 
straight, black, and bristly, the part of it which 
grew on the aides of the chin hanging down like 
two plaits, . . . The upper portion of the back of 
the neck and the hinder surface of the care were 
covered with halt*. On the uhautdera and legs tbn 
hairs wert as abundant as they are oocaBionaJly 
Hseu on very powerful men.' Dr CJiownc described 
similar but leas marked case? of hairy women 
Iti tins Amrcsi for lfrf3; and in EJMtfl "mem bora 
of a Uurmeae family, wbone Itodice were nJinaest 
entirely envered witls hair, were Tret rxhihited in 
Load on. 

Hair-dyes, v artoun moans have been adnptod 
for ehartglug the natural colour oE the hair to * 
more favoured one, ?ud for hiding the wppnwwhes 
of age, nm indicated by the pr&vchcc of gi ey hairs. 
These usually consist in washing the hair with a 

aoluiiorj of some metallic salt known to have the 
effect of darkening it? colour. Mid] a? salts of 
aitvar, mercury, Jesil, and bismuth. Pyto^aljic 
acid ia also Employed to givo tv brown tint, -whilo 
a HuliLlLnri uf peroxide of hydrogen in water im- 
parts a line golden colour. The roo»f pcrfoct 
uiude of dyeing the heir black ia that of pre- 
viously preparing it by a complete soaking with 

(l unto til IN of MiripliBib: (if jyuta^LLlUb; Uio Ktrecigtlj 

of this solution must depend ou tbe depth of tint 
intended trB bo given E tlm stronger the svktitn the 
darket the colour will lie. Whan thoroughly 
wetted, tclir; h*ir is allowed to dry pariiedly ; aau 
wLlEhI “lil I damp it is to be saturated with a solu- 
tion of nitrate of silvor, nf a strength pToportissrate 
to the depth of colour desired. This makes a 
very permanent dye, which only requires renewing 
where tbe new growth of hair bacon Lao conspicuous. 
The fashion of dyeing the hair is very ancient, and 
belongs ils much to saviLgK jl-. to civilised nations ; 
but in the ease of tho fcraicr vegetable dyes havo 
Men ohlellv used. In China and OLlitr eastern 
oountriea ifue juice of the petal? of Hibiicu* Tri- 
r.i ,-j i-j.i.'j , the Rlwdiler- KotmLa, aud probably other 
species of Hibiscus, i? In general use. 

The d.etor.t-irm of otaincd hair Is uoruetltjisa *» 
object of medico- Legal investigation Lead may be 
detected by Isiilmig thn hair to dllato nitric acid, 
&ili 1 then applying the te?to for Leadiq.v.) to tbo 
nerd siduticn ; while tbc presunoe nf silver may be 
sbowji by digesting tbc hair in dilute hydrochloric 
acid or chlorine water, when tbe resulting chloride 
of silver may be disanlved nut with a solution of 
ammonia, and submitted to the ordinary tout? for 
Silver (q,v r j. 

UilLtiiieils, or »*i,T.pRj(iDuciilLS iGr- An A i, 
Balt'), are a. well-eharactorwed group of noil- 
matallLc elements— chlori 111 *, bromine, Lcwlisip, and 
fluorine — which form with metals compounds 
wnnJogoua to fti'a-ioil t. Fur haloid sails, wee Aai.t. 

Ham, ptoperly the bind port m- angle of the 
knee ; but usually applied to the cured itugh nf the 
hog or flheep, UL-ore cspeciaJly the brst 13 am- 
euring, or, what Is tbe same thing, bacon-eurlug, 
is pcrrmrinftd in a variety of mrtbnda, eaeb country 
nr diatrict having it* uwn peculiar treatments these, 
however., reLste to minor point?. The ecafEUtial 
operation? are ?* follow s : The meat is firet wnll 
rubbed with aalt, aud either left ou » bench tliat 
the brine may dmin aw?y, or covered up ln_ a 
clow vm.-Hil e after a few days It i? robbed again, 
thb, time with a mix tore of salt and saltpetre, to 
which sugar i* HOtuetimea added, or with a mixture 

iiull aud sugar alone, 1 1 ia then couHigncd to the 
honeb nr tub tor at least a week longer, after_ which 
it h generally ready for drying Wit #qf(i'ny re. 



unlres, on the whole, aleui three weeks i dry 
ittlfU iy, a week longer. Mutton ■ hams Hhcntu not 
M kept in pickle longer tb?n about three weeks. 
Some flatus are merely nung up to dry without Wang 
smoked; othc™, after Wi dried, ore «cwTed 
to tiro smoking- house, wLicb consLata cf ““ 
Horiiatiiue? t-hre* stories- i tbc flra is kindl&d li i the 
lowest, suid the meat i? hung up in t Ire second Jimi 
tbinl stories, to which the eranke aaccuds, Tltefire 
ia kept ui» with -supplies nf oak or beech ebjjK, 
Etumjrlk in i.oni-c Jistnits twipi nf juniper, and in 
■muiv part? of tire at Britoin peat, are ueoct. Fir, 
larch, aind eueli kinds of wood, on account of tM 
Tiunleaaant flavour tliey impart, are cu no account 
to he used. The li rc m ust be kopt, night- ami day, 
in a, Hnjoujdoring utal-e for three or four daye, at- the 
aud of ivhiL'b time tire ham, if not more than hre 
nr kLx inchra drey, ie perfectly smokeo, Ae com 
weather Li preferable fnr the operation of cunng. Lb 
is chiefly cK-triol on during winter. Maaiv of tho 
country- pEwmle iu riuw parte of Enetand where 
wood and peat ore need, for fuel sjuok<_ Mras hy 
hangiug them, np iusLdn latge wi^ chimneys, a 
mrEbnd oommen i? WestmorlKnd. The curiug ot 
beef aud mutton liam? ia carried on chiefly iu th* 
ji prEh *r England and DumfricmhiJVi m Beotian* t 
that of porkriian-ifl. on tM other baud, fe fouud iu 
varinufl countries, ameuig tho Mt, known being 
those connected in cc-mmeroe with the names w 
Ifclfaat and Vfcstpbalia, Hanks of CaLno, TMIt- 
Blitre, iutroluoed an ammimia E ree ri ug- proeena a^or I - 
nblo Loth summer and winter, thica^o ITT.) l" the 
chief centre of the cnonnouH- American ipouatry of 
pork-Jiacking. 

HlUldp The. The ^cnu« ffnma. or Man, was 

rauked by Cuvier in hie clauailieatkm of mainmal? 
os a distinct order - , lliiurina, in cMfueequoucc nf man 
being the only animal [euwessiuj; fico flcjwfis. Ito- 
wntiV the tafjijiicy Lias t.nsfn tu ra^ert t* tLie 
claasificatuni of Lin'un uH, und to place man with 
nl5 monkeyfl h Icinsnni, and in the Pn- 

mates fsw BSiwaNa^ Mammalia^ At firet *\ghl 
it hilj^IlL be con*id*Ti&!l lhn-t tli# aD-caLLcd Quadim- 
mana or fonr-ltandcd Knina*,la \ monkeya, StcJ were 
1-Hri.tor equipped than thove whieb poesew only two 
bsuids, but tfiis is far froin Ming tho ra&c. None of 
tire hiur hands are adapted to Mic variety of actlone 


forme of the qnodnunona the nxtrauiULe* pr^enl an 
approxinretioTi in structnr? to those of niou, in the 
lower they gradually tend to rownblo the nwdin^Ty 
quadrupedal typo- t That > ' wya Cuvier. 1 which 
cunstEtn tea the properly so called, ia the 

to nltjr uf up-posing tin thumb, to the other SqjSH, 
u as to rirji-n upon Ute meet minute objects — a 
faculty which is carried to its- higheeE dipte of 
pnfgdini In mu, in whom the whole anterior 
et Ere: i by ii fzuo, aud can be amploywl in prehen. 
eion. f The lveciLlia/pruiKmilo power uf the nnraan 


lithil 1* chdofly dependent upon Dim length, power, 
■nd mobility of tbd thumb, which cm do bionght 
into exact opposition to tM oxtremitie? of all the 
fingers, whether separately oi grouped ithor, 
Thegmend KTmugomoot o# the Mnee of the Land 
will be understood by a, reference to fig. I- , 

In fig. S we hsvri « diigiwra sJ»owiag the 
which the banes of the baud are areongisl. TIls 
cupnl toon (3 to 10 iu tho 
figure) are eight in number, 
and -ans arranged In the wrist 
in two rows, Tlis Hret or 
upper row enradate practically 
of three bone? (3, #, fi), tire 
fnuith (C) being resided as 
belonging to the else? uf .!™- 
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Wld [ RB(i ft 
power to that movement. 
WllOH t-Tltn A Wi-tiW, Of 
drive a gimlet, or draw & 
cork, -wo always ofliploy tot 
impinutiiuj movement of the 
hand for too parpdte; and 
all screws, gimlate). and irn- 
ptomenls of the like kind are 
made to torn In a manner 
suited to that movement of 
the light liand, because 
m fee hsjua lane, have obeerved 
that wo have more power to 
aapuLfrte the hand than to 
profmto if Supittfetloil ran 
only be performed to Its full 

P! it: Lit lly JIlJLt] , Will tV-KJL 

man it is not the natural or 
habitual position - r monkeys 
con partially effect the mov*:- 
niont, nod In nraet of the 
lower animals the port cotto- 
spn-wfing fejifrtecuicjiLtj 1 to the 


rnoiti Bones (q.v,), mlJ the 
® second town! four bonce (7, 
9 , fr, 10 ); so tli a ^ f excluding 


f tho pidfoiT.- bono (6), the 
L — — 1 *— 1 carpi and the teranl bourn 

Pit 2 . — inigTua at «JEToapond Id number. Aiwa 
Oft Sfrnefl at [ ho OOJJiHiOtJy Unn the pint tho 
Hiftni, with the rtmf of the hand, the thumb 
toda a EJ Oka Eulhiit WuirtSn C«iVlltttfcin*] ly tho 
ud pint (alter vuitr, and the little linger ths 
Humpluj ) t i nHtr but fecenidW to 

*" aTi^iuf- rn *™ ^ comparative bji- 
mom- atomy, and in order to own- 
hep ; * r jiklterm; 7 r pore the bond. and Foot, vs 
triipoian 1 ; fr, tn». might So reva me tbeaa temn*. 

Tbn untor (3) of the carpal 
TMfacenuJ ton«; is- bonae of the A ret row *-11 ji- 
lt- nf **■: Writs i through, the interred, - 

E^ltuLiLini^ of 7 and ft). tl» Iraow of 
r.u^rti ,fttrfww[ the thumb and forefinger^ 
fe; v. llttls fcjflHT. and ill, uul raruitfltutce with 
them the inrtsr division cf the 
hand, The inner (A) of the carpal bonce bears 
the! UtUe.and the :,e*t (the ring] finger (V and 
IT |, and constitutes with them toe ran-rf- dirininn 
of tbs hand, while the middle one (4) bears the 
middle finger {UI), and belongs to the raK&to 
division of the hand. We liko-riso see from thlfe 
figure, and also from fig. 1, that the two outer 
booga (3 and 4} are equnccted with tho radius, 
while tho inner bone 161 is connected (indirectly 
by a thick, lbiunent) with the ulna 
Tfae carpaJ bonaa are so anoPgOd that the carpus 
preaenta a dorsal convex surface, upon which the 
r:Tidjjnfl of the extensor lnuscLiw of tho lingers 
play, and a palmar concave surface on which the 
teodma of the flexor maaqlei lie. Tho wvenU bonee 
an joined to one another — each hoce being united 
to throe or mote oibare^-hy a Inigo extent ofiturfaoe, 
and an girded tovelber by strong ligiuuenteuH 
b*nd&. The wriat in than a* strong u if it had 
been constructed of one solid piece of tame, while 
|lw nii^ht gliding uLuvnuupito which occur between 
the. soveraf bonw give it an elasticity which feervee 
to b«*k the shocks that molt from falls upon the 
hand. The appermoit nufaos of the first row of 
bonce is convex, rmd this convex eurfan la 
nceived Into a wide cop or socket, farmed by the 
tower Artie aJ nr eaifm of tho radios *jut by a 
liga» ant passing frem that bona to the alu*, Like 
Uw gnat toflyr the thumb bw only two phtiuW 
while But of tho other digits baa three. 

Fw the diflurout diTHttmii is which uc 
audi htmd xJlwSiiftlyaui be moved, j»e tlie dwerip- 
ttoa of ti»C OWtoniCtJofi and movamente of too 
■houldar and tlltow joint* at AftM. Movements, 
of tha furr-iTTn and hand, to which there la virtually 
nothing aualogaun In the Irg, *ro Uiom of 'prana 
tioti and aupinition. ' in ^rctHofton (derived from 
'with, tha faea down ward* ') we turn the 
palm l’I tho hand downwarda, as in picking up 
any ob]«it (torn the table; in jupimution (derived 
from «wp' jury, 'with the face upwards 'k wn tuna, 
tho palm upwards, a* far the purpoac of receiving 
fcAyOung that may be placed in it 
Thne movements of pronation and eupination 
feni feO important to the usefnlnea* of Uic hand 
that we must notice the musdee by which titey 
ate chiefly affected. -One of lh«*« phhcJcs passes 
fraru a projecting process on the inner fdda of the 
arm-bone at its lower end to tha ooter edge of the 
mhldlo of ths radius. Its oaotraction causes the 
radius, to hgll pv^t, or (□ front of, the nlnm ft than 
pronatee the hand, fend, u called a premotor muscle, 
Anutbcr croww froin tho froot of the Iuwih- end of 
the ulna to the corresponding part of tha radiuH, 
Ita shape ami it* Action ore iiidicatod by the 
name pronator qvadnUut. Another muscle i>AMto 
fnto « projpr.Ung prthse™ on Hie to ter elds of 
the armdmne and from tlic outer aspect of the 
olnA to the outer iurfMfl of the radius near its 
upper part. IE runs therefore in an opposite dirre- 
tfun to the fenner mUfecto, snd ptoduces an opposite 
effect, rolling the radius and the hand Lack j^ito 
the podtlnn of nuputalton.' Hon™ it is called a 
wpf'Moter muscle ( m» fig. 3 h The fourth (a a very 
powerful muade te±m^ the Bictpt (o,v.), which 


land is couat&utJy in a statu / a ®- 

Of pronatipB- _ jf£ K rl 

Tlie movemante of which tjy V^Yj 

the band itwlf t without O 

teFerence to the sun, are f'j f Y U 

capaUu, art vory nunrerous. u \j 

and in tfila respect difFer coo- 1%. 3. — Tlir iujfift- 
sideirably Jrbte the carts- fieik) Mosclics cf the 
upending movements ol the Fmirttti : 
foot. Tuns we uui twod the I , , hiCl 'J i * : tento" o 

fingcri down upon tlie patai, ttu ^i^' n 

QT Wfl £Mh HlftW thrslonHi^linAriri-nMjp, 

buytrad the fltraLfhi liiHj i wo Hpersiijn jccat(st ^ ) UiH 

“»(*«<•& «»« 33SSSSSSAK 

another to a can nulcrablTi 
Siteut, Mad wo can close them >uu«cl«. 
with oonsidetahEe fora, The wrist and band are 
bent forwards or flexed upon the foToanu hy Ihtou 
mufroJee whicli pen downwards from the inner 
cojidylft or expanded end of the humerus, sml are 
termed thu rpdiad /bw, tho utvmr jlex&r, and the 
lantf pciitHor muscles, The first two of these 
mnacles am inserted into wrist-bones on the radial 
and ulnar sides respectively while the tktnl ex- 
pands into a fan-iiao fasaa or mo re bran a in the 
piuhu of thi> Itaod, niui thus serves both to support 
tho skin of tho paIui and to protect tho nerves 
and vessels which lie below iL Beneath the pal mar 
fascia lie two uct«. of mujwtm of tho hngere, 


tig- i 

Tii ihf.w ttrt <-.r nnd or the at the super- 

ficial UkutitickLc f whkh ti Intertat Itte llm .il-'iV - I |.'-.i !:■■:: i. 

Is erfftr tii atlsw ta* eamspanOUii! teuSca cl Lh..: Shot 

te ps oiimnlB to tw iutiWI ill th* l*»t ptunjix, 

flaimwpnnd U* r.OmmUti tr-xdtrt&ar Ultiecte of the 
fingers, wbiuh, like tho Aownm, diiidca into Four 
toudoais, orte for esnb finder. Beeldee chews, there is 
a vpocial t&ttnwf of tho rnttox-fingor, a norico of 
bionclnH farming tlm ball of the ttmmh, which move 
that organ in almost ovmy diroction h nud v-nrinoa 
khlaII j;i u K^ n L ■ giving lateial and other movemeute 
to the fingoiu, 

It ih feunlcifcnt to observe time the hand is very 
richly supplied with blood-vmaclo and nerves, with- 
out untenuj; in to iuiy austomical 'details ou iha»e 
points. Ttiere ia no part of thu body where the 
■erino of touch h m acute ae at tlie tips of tbe 
fingers \ but wu defer to the article TOUCH the 
outlaid a ration of the special artan^-meum which 
make (hie purt of tiro hand peculiarly important 
In relation to our knowledge of external objects. 

Asa measuring rtondam for thu height uf tionv^ a 
band is a paltn-bnadUi, assumed to be four iuehee. 


.. Our nottM: of the compnrative anatomy of tho 
Foot rendeta it uiLaeee«iKwy to trace the 

modifioatiojift ptenunted in the lower animals by the 
bones eorresipoDdLng to tbon« of the human hand, 
as flie carpit.1 and metacarpal boneo with their 
phalanges undetgo adaptoiionB of form to meet tie 
individual wants of the animal, very much in the 
same manner as the tateitl and metatarsal bones 
and their phalanges, Thus, the render will readily 
ace that th+! so-sat|cd fcnoe of the bimn, For 
oxauipb, is the carpua, and ho will have no 
difficulty in tracing the metacarpal bones aud 
phalanges. 

HathiauIc EqgitLe, M ioraitign cf Edlvh's, 
la which the energy of an electric current is 
used, hy'uiHi-rw of two amnEI clBctrmnBiffneto, to 
ksep up the rib ration* cF a largis *ud hoarity 
wuighteu tnaibg-Fork. Th&armn of the tnning-fart 
ara connected with two pistouvs wbbk work a 
pilniatare pomp, and this inay eomfinee air, which, 
in its km, can drive sowlng-machuie* or do other 
light work, 

Anrfahv r«, the tern; given in plisurulrty to the 
fejatlare of tbp RoHl l>#6r or iSertutf rJcipAtu. It* 
coniposithoji is very difierant from that af peinbtent 
iiotuM, a* tlicMti of tho ox, for example, and fa 
identical, or nearly so with that of bone. The 
produetfe of it* di-Mll I Unon, containing amnog other 
things, ammonia, were fanaerly iuucIl used in 
medkiue, under tho tithe of oil of hartsb tim, 
volatile salt of hartshorn., spiriie of harkhoni, 4 r -c, ; 
hut they are now replnood by a solution of Am- 
monia and carbonate of ammonia, the sfe] volatile 
Of the shop*. See An KOMIA. 


. HsflhUh^ fmrq which the word es^rtn. u de- 
rived, is an Arabian prejifiOrtlftn of Indian hemp^ 
known in India as dflwij or stdtlfii. It coimiMto 
chiefly of the leav^i and utalkeof Gannahii intfita, 
Tlie medicinal value of the preparations of Jndinn 
hemp is treated in Blather wiiclc ; see Hemp 
( I n nj AM ). It is the physiolopical aatlun which will 
n ovv be sjMWrislly iiotitee, Tpo drug is used ib the 
East in various ways, bums Limet*’ it. k smoked 
ftluns or witli tobacco- At other turner beverages 
are prepared from It, or it i.-s token in the form of 
lounges or elBctsiarics, The bnsjooa of Calcutta, 
tJiQ fr^M-raAsri o£ Cuiro, aud tlie jfaiwtMtt* or 
rfntii flmMC of the Arabs are prupajatinma of tills 
kind. The efiocte differ according to rhe doae and 
tho idiosyncrasy of the Itulividiial, Some become 
jMipi ianioun , while others fall into a eta to of reverie, 
After smalt ik&es there w a great tendency to causo- 
E t jEuuibruuit. In most caaes Uisre In mi extra- 
ordinary Husceptibility to hallncinationa of various 
binds, their nature depending largely on the cast 


of nafnd pt too peraoa, and to aome extent on bis 
wnrronndings. Time, dietanire, usd ore So 

longer correctly judged of. A miimte may have 
compressed- into It tho aetka of a mouth a hand- 
breadth -sireteh oiat to & ml]i! p nnd. the rippltr 

fat * tb * ««■ Nisgura, 
AJtoOhgt lh * dreama pradutod in Orieutak by 
the drug are eftem of a voluptuous nature, this u 
means a univereAl afreet, and among 
peons they have not thia charaoter. The atoce of 
nalliLcuiBiinn isgunemJly succeeded by * steS S5 

dwp slumber wfth dfimlnttoad M, nB i6ility 
unpleasant aftor^deeto of ^i Qm to be 

Absent,- but toe use of hashish haq the Inevitable 
demoralising of nJ] snub indulgences. 


Heart, the central nrgan of the circulatory 
system, nctius as n> force and snetion pump in rela- 
tion to the blood -vefttHsbi, ft always liee doreallv 
in Invertebrates^ vcntralLv in Vertebrates, fenJ 
atlees from the strong develgpiuent of one or more 
hlwjd-vfflsels. lu 'Vcrtebratea, the resuUiug eyllh- 
der,_ l^ing in the thmal region of the ensfirycn, 
is divided into receiving and expelling pttrtjott&t 
aurtoie and oeitfnd-g reepeatlrely, and the whole 
is cun.kmrsd to a more or less marked cavity 
or euflheatoing doable flag, the ^craecw-cffwi. 
By curvature fend folding, by formation of parti- 
tions and ingrowth of valves, toe three or four 
chainin' red heart* *1 too higher vcitehrataa arise. 
It will bo enough to describe toe j-uncnO structure 
and fgucrinn af too heart in man. 

Hie human heart lies vent-rally la the chest, 
between tho two lungs ; it has a broad end or 
J base 7 directed upwards and baokworils, and a 
pointed cjsd 1 Spcx, h tumcrl downwards, for- 
ivards, and to the left ; it la kept hi -nHurinai. by 
too atuclmicnt o£ toe enewathing poncaidiuiu to 
the upper surface of the Diaphragm (u.v.j, and by 
too largo WiMid-vcswJi which enter or leave ite four 
cbauibene : its total size ia approximately enjuaE 
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CHAMBERS 1 



to that ef It* owner's clcaod fist. There ore two 
receiving chambera or Miritld, of which the right 
receives all the impure blood brought by th& 
iirpjif tuitME from Road and body nJid by the corwt' 
M. W> 

%u .□Help, and ri& l ^ L . ct „ . l , d t]tfl nuuiau 
ho. vo .strong Heart (id wr Hi*.) : 

moMUlor Wfldlfl A _ Hpi.L nuridc: U. riuhl vtutricb 

proportionate to C. i<-ri waLric!*- ; 3), belt aopioiai y. 

rbiiis- harder reniliuh trttotrn C^il 1 tms ’vntriekt 

I Tk 1 ft Wvfiitl auricles mil vtuirJnlx:-. ,:t 

ivort. ini Hit. rjjjlrt Hr-lluh, m in. 

VOJltneE* i K V.illVh Hl lJl Ll. l-jr coidi DL...J JiH.-.HH’lfi[.rl 

Stranger than, ruatobtr ire Shuuui. 
wad partially sur- 

rounded by, the thinner right chamber. The 
right aariala opens into tbo right vBfntriel* by 
ujL aperture gnnrded by a triple ( tricutpid ) 
v*]ve, whose three membranous Ispp^to are 
attached to lendi*n>i:i' eorihi ( eA '.rda' itTuiin&r) 
arising froEn muscular pTocoeaee (tMtutcwii jmftil- 
i-att-a ; on the walls of tW ventrielfc. The open' 
ing from tins left auricle into the left ventricle 
ia alntilorly guarded hy a double (irtifr-sf or 
.|'i cr l ii 1 ) valve. These valves on each side pre- 

vent the passage of blood from vcntriclu to auricle. 


Jit the Ijww of tbs uuLiuatiaty artery on the right 
end of the aorta on the Left, there urn throe pocket- 


like (semu'tonar I volv*s w Irish prevent Iwwkftow 
from vessels to von trie! &-. 


Wlien the Heart is at work, the simplUtmeiiHS uOli- 
traction. of the two auricle* | i. e. of the muscLe fibres 
on their walls I in followed by a similar eunUrmtirw 
nf t Ice ventricles, end r hie by a pans* or passive 
intDTval of rc cjpanniyn. alter which the rhythm 
uf contraction recommences. In the contraction of 
the auriclee, the mow: of blend in the largo veins 
will not. permit, of a backllow m il peripheral direc- 
tion, bo that virtually ail the contend of the 
auricle* port into ilur reamjetivr; ventricles-, wldch 
at that moment are flaccid and nncontiacoed. As 


the ventricles fill, the volrt* bH*Wn them ood the 
nui-LcIni are partly closed, and thin is perfectly 
accomplished when the contraction uf the ventricle 

Beta in. As 



no bipod (*n 
then pass back 
from ventricle 
to auricle, the 
energy of ven- 

lrii:iL Jr'Lr CO EL. 

traction if 
directed to 
ova rcomin g 
the reawtonoo 
of tot' seini- 
kunar valv^w 
guarding the 
entrance to 
the pulmop 
ary artnry and 

the iLorto, 

which are 


it— nf lEcirt halved ai.rf , 
Said Gprui \ J.f L..-r DebLerre ) : 

A, U, C, D, as in Hx. 1 it. psrt o( CTlcu-Uilil 
vnlvc ; E., part of mitral | r, Kir.lbmsr* :> c 
bniri of jin,iiiOii*ry nrirry. hiferlnr ' 

*ii>: lupniur «:nK civ,? sn-trihf: -V A'.fy, i 
1 . 1 1 F i : . i : . 1 1 Y :iL li i li- ■ pCDC6BjLllg ftrntl 0; | 
i c. m r L". ii^Kr.'itiix Mmo f] ; if.iE'. put . 
moipary v*ltu mE^miit D. 


pasaivc rolaKatioo and tstpanRien the efirtjtofB, 
and it ls evident that by the aystofe of tlie 
*□ Helps the ventricles arc filled, and that- by the 
ayatoLeof the ventricles their oontenta are fer the 
moat paitfomsed into theaTtorUt systoihs of hop 


son] body. As ihe heert- usually heats nWut 
ueventy-two times n jninntc, tHo cycle of evente 
ju.it noted laata about Athe of & second, of which 
the systole of the ventricle IsuvLh ■bnut ^tlui, that 
of the auricle perhaps Xtn, end. the passive interval 
eboiit -1*5 £.1 1.- A ajiecobd. 

The activity of tl lo heart has ssvornl putornal 
Indices, such (ls the tinting, seen and felt Ivetweea 
the fifth and si,*th rib on thn Soft sidtt, duo to con- 
traction of the van brides, which makes- the ‘apvx 1 
of the heart Hbrikn ogminst th* perioatdium, and 
through this on the wall of the cheat. There are 
also sound* pnoduofil by the heart : (a) the longieh 
dull sound probably caused by the contra rtinni of 
tbe muscalar fibr™ of the ventricles and the ten- 
sion of tire valves between thcao chambers ami Lite 
jouiclo; ■' h j tln> iiharp sound due to the sudden 
cloaure of the semilunar valves when the contrac- 
tion of the ventridea ceasea. The heart sounds 
f l r ■: i of grout Lhijtorianoe in tlte diugMocia of disease 
of the bcEut, They may undergo various cltatiges 
end may in some cases disappear or bo replaced by 
or accompanied by These murmurs ate 

f-un!*cil by the Idnud fiuwing tlirough the oriheos of 
the heart which have become changed by disease, 
At a distance from the heart, tits pul&e or regular 
dilatation of aw clastic artety ia a familiar index, 
The heart is under the cEustmt of three sat* of 
oerves : fo) from ganglia in ita own aubetoucc, 
appaTcntly essentia] to tho regular rhythm of con- 
iractioo y (A] from the sympathetic ay atom, appar- 
ently affecting rapidity of octiwn; [c-} fimn ctie 
wueumogaatrin or vagus nerve, coming directly 
from the brain, apparently with wresting power. 
See Aorta, Arthhim, blood. Cumulation ; 
tt-xi Injijk:; of Anatomy by' (Juaitij Turner, Mivart, 
M seal iz- ter, £nz. ; h> 1 Pltvoiology by Footer, Unxley, 
Landois and Stirling, &c. 

DshK.^.'itH tiK the H k a nr sic either those affect- 
ing the variona tiseuca composing thn hearty or the 
m-rVDus artangemenui governing the heart, 

(1 I fJHClLjee pf Structure tpmpputHff Heart may 
ba primary or ssuotidary. 

(«e| l f nmsry Piwate *. — All th^ varinuK ElHSLies of 
the heart may be primarily affected. The 
curtafitiMi (use surrounding heart) may l>e iLffoeted 
with inflanbrnaLlHni ( peniartiiti-t |l This is by no 
means an uncommon condition in rheumatic fever, 
while Lt also OWE ™ Lri enrmrirt-iLm with some of the 
acute exanthemata, Fluid tends to be effused into 
the boc l *tuI this rircdnicesi jfroat impaiiment of the 
heoiV* acliatu The eonditioa fjcq.ucntiy leads to a 
fatal termination. Various tomourjr tuay occur iu 
connection vrilh tbe jnericardlum, 

The MyaKirdinm (moMolur xull of heart \ may 
ahifi l*r jlITsm' U s! ■, villi rwation leading to very 

irregular and in up-aired action of the heart, and 
oftou to death, Tliia is known as myoearditii, and 
if the fatal tenmnatum d-oce not ensnu in iliv sen t* 
Htago of the dismtae, the wall o# the heart ia apt to 
M b;ft in u weakened ennditiun due to the jualho- 
logicai changes sot op In the e*whhi of the infiam- 
m*ti™. The- myocartlium may occasionally be thv 
seat of tumoureT The muscular sulviLsnca of the 
heart may undergo a fatty dcgmtratipn, which 
may produce death either from failure of the heart, 
or mere rarcty by rapture oF tli-e walk 

The Erufontj^mm ( lining incinbrahe ol heart; 
also forms the vnlviss ol Ulo heart F is the most 
criiuiiLiVh seat of infl&m mal ion in rliniinati* aub- 
jecte ami in individltlds suffering from ecarlaC fovor 
or from acme other o-f the oxanthematA- This 
endocarditis is specially apt to nttoek the valves of 
|iie left sid sot the iLeart, and to lead to ch.-f<-,rmity 
and t-he imperfect action nf these Jubpo^tant e-truc- 
torosr When this octuiv- the well-known train of 
aymptonie commonly nwoceatod with lieat-t diseoaa 
are apt to dope-ar — hfeatbleBsness, palpi tat Lons, 
irregular Imart'u aetton, dmpMy, allnuninuri*, &&. - 
while the various signs of valvular disease, among 
the moat important of which is tlie- alteration in tS»e 
pounds, of tbn heart, and tlie development of mur- 
tiiuta may alea be d-CFtorminod . In many cnae«, 
however, mi MpLtH' ol disease of the valv-oa, the heart 
may eoiitinue to act satisfactorily. Hut there is 
alw'oyn a grout danger of it* proving inadequate to 
the additional work thus put upon it, and of i(A 
suddenly failing under any extra strain. 

There is- one peculiar form of inflammation of the 
endocardium known earad-ute ulitratine tHd&earditii 
which la exceedingly fatal, and which Ih due to tliv 
dovol ofiKiKiii of ro i o lo ■ ergarj is-ms La the heart. 
Uertain slow degenerative changes may also affect 
the i --uduoardiuru, rooie sepeoialiy where it com- 
posee the aortic valves ( 4 Hrionwi ]-. 

In alt indammatory affecriona of the heart t-hvro 
isa tendency frjr all the atnlcturM to tm icivo-lvod 



at one and, the same time. 

1 i) St6mtthij-tf DaitaMBt.—A h the result of various 
morbid atatos of other part* of the. body, the heart, 
and more HW'poriolly it* musculor wall, may 
become eocondarily affected. Thus in jVvrr the 
muscular suLmlonun of tlut heart manitosta tbn ena- 
dition of tJoudy nctliing,. and thus becoming weak- 
ened tende to yl*M to fiw prwsuro erf U<*)a inside 
the heart, and to- undergo dilatation. This state of 
the. organ fa fnxjaeaUy iVtoOtopaoied by tbu develop- 
nieut *1 mnrmum doc to the Imperfect action cf the 
valvcn between the- auricle* and ventriclea aLtowiag 
the blood, to flow Wh wards through the orificeo. 
At the same time the varioue symptoms -of dis- 
turbed efrtolalinFVB.ro devotopad. 

In the varioue forms of ouunma ( blaodlcasuHa ), 
whetlnsr prlmon- or secondary to ether dieeaaes, the 
muscle of the heart becomes debilitated, and 4 
similar series *1 signs mid aymptocaa to those jnat 
dcooribsd meko their appearance. 

In certain diseases in which the blood pressure is 
nvim.il (Itright'a IfiecaeD], or when uty oonditton 
tJirowa extra -sroirk on tlio heart for a considerable 
period, the organ become* h.tfpertr#pAial— i.c. an- 
cnHot«jil in sirt and strength. This Is well seen 
when the valves am diseased, ami the rnuecnlar 
HulmLiuiw is well nourislied. 

(21 Derangement* uf Htrr.xni* MecAanitm of 
IFrsiTi , — As a result erf many totally different- ccin- 
ditums the nausoiy norveuB mochantsm of tha heart 
may bo affected, and give rise to pain or to variEjUs 
BatuaLioun ia tW rogion of the heart. Th«e eenav 
tiona are oot, however, alwAyn LndLcativo of orgaoia 
dirtoos (A the organ. 

A peculiar sat of uyariptom-M, known as angina 
fH-.i-Tria.. .'lt treated mere fully uoder a separate 
ue&d. The p*tjrnt anSsra from attacks., the duel 
symptom of which is a dreadful feeling nf im ■ 
j »*nding death, iwoaily with cardiac pain. When 
occurring as the result of orgaoie Heart dioeowg 
tbesa symptcuns arc uuset commonly connected, with 
dieeaso of the aortic valves. 

Tbn varimis nervous arrangements presiding ovar 
the movemenLa of the heart may aloe become 
demngeri, and load to increnwri or diminiBked 
heart's action or to irregular action. The tnnt ii 
the iwi froijnciit, and is a Very common aceonipaab 
cooi it of organic disease, though, it frequently occurs 
in indi vLiliinin entirely free of any such coDditiira. 
Ncivi)r.iji acid, gouty individusik amt tlmec addicted 
to the extsftiaiv*. uHe of tobacco are eotuiooa siLfibroni 
from ouch pafpitatumt. 

The words 1 broken heart 1 mom to BTLggMi. a f*nq 
*1 In 'Art d Lsease. But of course tli* *aprcwion arose 
out of thftls.ur prevalent and now wholly otmuloto 
view that the heart is in aam* way the s*ct of the 
affections-- a view inevitably Buggaeted hy the 
□ujck-cniing of the pulse uuder zitKirinn, or if* 
temporary atoppnge rrdm a sudden shock. 

Hemlock (CcMuwtil, a genits of planto of thft 
natural ordeT U mbclliferae, havifig compound um- 
hieh of sibiH.ll wliito dowere, rnnall gcnCtml and 
■partial in volucies, tlte limb of the oalyx .otarely 
rudimentary, and a ipimprossed ovate fruit with 
five prominent wavy ridgea and no iaftir. The lwst. 
known and oaly important Hpecies »tbc Chuii mou 


filowurcl suit ItlMli of iJo^MLir.n llcruLock 
i cV.'i i i;... 
e, i, rtower i d, * 

or Spott«i1 Homlor.k {d mactilatMm)* which grows 
by wA-yaldcs, on heaps of rubbish, and In other 
similar situatiirna in Britain and. on the continent 
of Europe, in socno p&Tte of Asia, and now also aa 
a natural used pbiutln N*rtb America and in -ObilL 
It has a Twt momewhat rancm hiing a acusJl parsnip j 
a round, blanched, hollow, briglLt^groen atom, i5 to 
7 feet- high, generally spotted with dark purple ; 
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the leaves Large, tri pinnate, of a dark shining green 
fioltniCF til* IfcaHcta lanceolate, pEtmdtififlf. A)] 
parts of the plant stc perfectly destitute of haira, 
aud it id theunLy KritMi ajitvun) of the order Um- 
bcl I L fere? which nsta t he- cteiu amootii and spotted 
with purple. Both the general partial umbels 
have m any rave, Thu general, involucres consist, 
of is? vend h small leaflet*, rim partial involucres «f 
three craalL leaflets, all on one eide. The whole 
plant hflji a nuuneOua a mol I, w rbicnlariy if nibbed 
or bruised. The leaves and i;uLt. are the parte of 
the pin, iit. employed in medicine. The former 
aboard be gathered just- before the time or at Min 
co-mmenocinent of dowering, and after the removal 
of the larger otalk* they should be cj.uink.Ly dried 
hy a Heat not exceeding 120’. They should then 
be preserved in perfectly diw*sil tin canktera, The 
frfltfc 1" gathered when fully developed^ but a-t-ill 
green, and should lie carefully driod. 

The must important ingredient in hemlock is 
the alkaloid coniine, n va-ktl k, cglgm-ltHui, oily, 
«tmngly alkaline substance, Hut ic also 

contains two other aijialnide— mothylwniao and 
conhydrine, The fruit ooutaina about one, filth 
per cent, of it, (Ji* other parte of the plant 
merely traces, ft is obtaiuni by dkbilLLug ter 
seeds with, water which contains a little potash in 
Dolation ; the coni no past**, sWfr -with the water In 
Uhe fond of n yellowish oil, and is purified Hy redia- 
tillutioQ. Canine baa Lately been prepared artiHci- 
*3]yby Schilf, Cunhy d rine, C ri H, Jit) h is a solid vela- 
tile aLxaLoLd. and is much bum pQisnnous than ucudn e, 
Conipcand methylbonins at* extremely pqLbddpuh, 
and cause death hy their action on the nftrvouH 


of which the Nv 

moist alluvial 

soil Lh purticu- £r~is 

larly suited to l 

iog hemp it k ■ 

very necessary — Jssy]&c _ ’ 

to have tee L K 

w rich, and to \ 

sow the jta^ at 

Eucb a Besson, 

shall grow -- 

os tliey tJiuK 
fgrtnkuigfibrea, ^ 

scrubby hemp ia 

SSi luiSj ^ ] “ llL ‘ JIJE '' *""** ^ 

are used for making doth, the coarser’ for aail- 
duth and ropes- Hemp sown thin produces *■ 
coarser fibre than be nip sown thick'. Something 
alfto- depends on the time of pulling, fbr the crop 
if pul Led hy the hand. When a tather fine fibre- 
is wanted, and tbo seed is not- regarded, tho whole 
crop is pulled at unco, soon after- (Lowering j other- 
it is usual to pull the- male plant* ae soon 
as they have- shod their iKillen, and ro leave tha 
fvmalfl plonte to ripen tneir wed, in which co» 
the fibre of Mre female plants it much coarser. The 
tieatmcirt of hemp by rtltitig, &t. is similnr to 
tli lit nf Flajt i^-v.), The fibre of hemp is generally 
used far crasser purpoees than that of nun, par- 
ticularly for nailcEoth, pack-ahoet, ropes, and the 
caulking of ships. 

THo seed of hemp In fimdiiecd in groat abutid- 
ance. _ Tt is octninenly wld oa food for caeo-birda ; 
uilhE birds are ao fond oE It that not only the ripeu- 
in-fl iislda, but tV niwly-aown Seld.fi, niuat be can- 
fii ly nmried again at thefr depwdationa A fixed 
oil, ott of Aiwtpjrxf/, It) obtained frern it by eKpree- 
fHcin, wiiich is at hrst gfeeuialL. yellow and afterwarda 
yell-uw. and. him an acrid odour, but a mjld taste, 
TIilh oil eb ub<s 1 in llui^-ia for Liuming ul lamna, 
altlLough the wick in. apt to get cEnoged, alao for 
inakirjg pfiinis, varnish, and a kind of soft ooap. 

Hemp u cultivated in warm couutrte* rn>t bo 
oinch for its fibre oh for a rosinoiiB aecretjon, 
which hoa narcotic or iuteiicating cjnalftics few 
HASHr&fi j-. Hemp is alao must an a tliorapeutio 
ftgaut uudev the name of [ndinn Hemp, or Bhaiog, 
and may He ad ministered in the form of r«i[nouii 
ok tract or of tincture; nad it m ueually prescribed 
(like opium} for it* hypnotic, anodyne, and anti- 
Jipaamoriic prepertien. Although Law certain in its 
action than opium, it poee^awes theae advastagiH 
civor tliat drug— thAt El dote not *™stipate tea 
Howclfl, cicate nausea, ot check the aecretfons, and 
tliat Et L less likely to occaaioa licadache. 

The name Hemp { Ger, Ifanfi i& from the- Creek 
and Latin canau-taj, and tlmt freun ^anakrit tana. 
T'hc name hemp :n often extended with some dia- 
tLnetive prefix to many of the fibr-eanaed for i-o-pea 
and eosnw fnVrios-|-STinn Hemp, Manilla Hemp, 
Ekwcan Hemp, Siaal Hemp, Ac. See Almcvs- 
.‘iCe.e, Bowa Tfitsfi Hemp, Fiuhd-ua SuHsnrAsctES, 


Common Hsipp (Cunaoiai Miii» |, mole plmt 

It in, however, readily injured by front, partEaullarly 
when ymin^- and Ln many counErics where it la 
cultivated It succeeds only becauha the warmth, nf 
the summer, though nf shert duratLofo-, is auffi- 
cienL for ite whole life. Heni|j vari*i very much 
in height, according tu the sniE and climate, being 
hOruuLi i ii mm n>ri]y 3 or 4 feet, and BOineLirnm 15 or ® 
feet, ul even more. hLetwithstardiag the cccime 
ness of ita lisa ves, it- is an elepant plant, and is some- 
tsnioH sown on ttiia acucriiiLL in shnibbeTies and targe 
li*wtrdA>nErm, TJhc stem ia erects more -or Iws 
tiTanelicd ; tEic leaven are five to nine fingered. The 
fiowere are ynllowi^h-green, small, amr uonierous; 
the male JLowera in nKitlmy nwemee cm the upper 
pat tii of thr plant £ the female flawe™ in short 
axillary ami ra'.Eici crowded spikes. The female 
plnnta a™ higher and atrouger- tbait th« tubIci, 
The atem -of Eiemp ii iioLtniv, or only filled with a 
soft pitli. Thia pith ia surrounded by a tender,, 
brittle substance, conHiiiLEng chicfiy of cellular 
tisane, witli MS.UM 5 woody fihre, wbioh 3a callwt the 
reed, Awhi, ot sAoi.ie oE liemp. Over thia is- the thin 
bark, cctupon«il chiefly or fibres ante ruling in * 
jha-rallc] direction along tH 0 stalk, with an outer 
membrane nr cuticle. 

Hemp is cultivated for its fibre in al inert- all: 
coun tries of Eu rope , and in many ether temperate 
part* of the world, most cxtenBivaty in Poland, 
and in tha centre and south of European ftuaeEa, 
wEiJeEi are the chief heuip-e^itarliiig rnucitrics. 
French hemp ii much catocmed in the markac, os 
in aJoHh that df England and Ireland, of which, how- 
ever, Eha quantity tu eomparatively inocnaidftfabla 
Aaidijm-jrifr H tnyp and Shettith Hnj\p are variotias 
jemurkable fer their height ; and a fibre of very 
fins quality, 8 ot & feet long, in known in esntmerce 
b^ tlie name of liaiiaii tiardtri RtMp. In the 
T-nited States moot of the- hemp is grown in 
Kentucky, lo 
England the 

cultivation of 
hemp is almost 
confined ta Lin- 
oulnsliirc, Hold- 
croenfi 3a York- 
ehire, and a few 
other districts. 


Htthbiine (JfyiMwirttuj J, a gonoi of plants of 
th-n natural rmler SufsjiaceiB, having a fi re . toothed 
calyx, mi irregular, funnel .shapei corolla, and a 
eapaula opaoing by- a lid and enclosed in the 
hardened calyx". The tpeoLea Ate mostly annual 
and biennia] hethaueOus plants* and natives of 
tee countries near the Mediterranean Sea The 
only species found In Britain ia the Common HeB- 
ld.ne [ff. aijer],- which ia not uncommon in waste 
places and in the neighbourhood of towns and 
village^ particularly in calcareous soila, and on 
the Bendy shores of Scotland. It is an annuel 
plant, aoraowhat bushy, about 3 feet high, with 
-Mgr) simiated or, sharply-lohed leaven without 
leaT-atallUj and large i^ngy y-cllow- flowers with 
purplish veins. The whole plant ia covered with 
unctuous boire, and has a nauseous smell, which 
gives warning of ito etrong narcotic polaotiouE 
quality. Canes of poieoniag by benhane are, how- 


Water 9«utocfa rLsirulla ). 

involucraflof many short- narrow leaflets, i and white 
flow era- It contains on active principle, Cfcut- 
and an eeivenbiat oil. It Cannes- Detejiie 
spaftino, insensibility,, vomiting, and diarrhoea. 
^ta.1 resul ta have Oecurrcd from eating the root. 
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emjT, Hurt;, but are more frequently owing to 
lh* proceedings oE quack* than to *uy mistake of 
the plsnt for an esculent, 

The seeds contain in largest quantity the peculiar 
aJkaliuiIoh which the propftrtiraoE the p|-&ntchiefly 
depend, Jluip.ufytim.™ or Hyoxyamin , which crystal- 
lima in Htellated acicular cry»tala of a eilky lustre. 


jane in seventy 'tovonj, after which it pregreaRivdy 
incrcaMfl until the doaa of Ufa, rising at mw^ji tv 
to nevent y- five to on* «lt u£ every three. 

A h^mSa in almost always composed <rf a ape and 
it* ewtffftts. TJie sae in a portion of the PeritoneiiM 
™iTi»jKhiirSiiig to trie a per Lure at which the 
hernia protmdeo. It in pnsibejU forward by the pro- 
trtiJijLjf viscera, and form* a pouch. The eontabtn 
vary greatly, but generally Goosisl of a portion of 
the small unt+wito* (particularly of the ileum), 
forming the variety of hernia known, a* tntrrmtr, 
Omentum in often found in hernial sacs, eith-w 
with nr without intratirre. Rrafife* tko vinoem, 
the sac always containa a certain quantity of fluid 
*rercto<l Sty lie interior, Hnmia u divisible ( 1 ] into 
nedfctovHs, or returnable into the abdomen, irtr- 

itwr.ilx'f., and J'i7' : :.ii , r r,'jj , .'[(.iii - usul I !J |, iu'.cijnh:i}j; to 

its situation, into tH^NiAfd, /emmif, fee. 

The treatment of reducible hernia may ha pallia- 
tive or radical, Thu palliative treatment consults 
in the application of a truss (see boSuvri to retain Lha 
protrusion wi thin, iho cavity of tim abdomen, Itacii 
pet U l alar kind of hernia (femoral, umbilical, &u.j 
require* It* .'ipi'chil form of truss ; nnd before apply- 
ing it the hernia must be reduced by placing the 
pot-jent On his liack, relaxing the magics by bend- 
ing the thigh upon the abdomen, and presaltig Lha 
lumour liock in tho proper direction, The truss 
should then be out on, and should be warn during 
tin;: wholn of trio day j wu! if tho patient wifi 
submit to wear it [or a lighter one! during the 
night, ao much the better. The means that Iwre 
been contrived to effect a radical cure are too 
purely surgical for draeripllcm in these pagos- 
Eelow the etgo of puberty, and if the hernia ia 
Tf;cci-t, a radical euro bi rometlmea effected hV 
wearing the truss for two or three yea™. 

In irreducible hernia the protruded viscera can- 
not be returned into the abdoroou, bnt there ieno 
IrnjKsli i:n!ill to the LnUud&ge cf their contents or to 
their circulation. In these eases the patient is 
often Unble to dragging pains in the abdomen, and 
to attacks of vomitmg. In copsoqcieaes ol the move* 
riiiisi ts, of the abdominal organs being checked by 
the omentum or intestines bring fiiw, There is 
also cnrmLa.nl danger of Lbia hernia passing into the 
btranguLated form. Tho troatrnratt may be either 
palliative ui radical The palliative treatment con- 
eieta in the employment of fv truss with u liollow 
pml that shall umbrae* tire hernia, and prevent any 
additional protrusion. An irreducible hernia may 
r-smr.fimrj 1>n converted into a reducible ons by 
keeping the patient in the recumbent position, and 
on very low diet, for two or throe month" i at the 
same time keeping the bowels open by laxatives 
i uni iitjvr.bLoDM, and maintaining equable- pressure 
over the tumour, Radical cure ie, aa in the case 
nf reducible hertiia, by operation. 

Hernia ie eald to bo strangulated when a portion 
nf Intestine ot omentum that is protruded la so 
lightly constricted that it not only cannot he 
returned into tbs abdomen, hut han its cirebUttoio 
arrested. This form in bigbly limtoeKHts, hecauec, 
il relief i" not Hpeedily afforaed, tnc strangulated 
part becomes gangrenn-ns. The cauHea of strangula- 
tion are various, but this condition must immiuonlv 
arfcea from a sudden vjnlent efTort, by which a fresh, 
portion of intestine is driven into a nre-CiistLng 
hernia, which St distends (o *ntb a degree as to 
jiTirihu'r! Lhi.H BomplitatLon. The miwi ]5rOni.Suent 
early symptom* nre flatulence, colic palne, -fee. 
They are sueteeded. hy vomiting fimt of tire eon 
tents -of the stomach, them of mucus and bile, and 
Inotly of fsecal mattera, owing to inverted peristaltic 
action. If r-oUvf is nnt obtained the inAammation 
that cflunroeocre- in the sac extend* to the jreri- 
toneerm, and the imOLnary sigma of peritonitis 
appear. After a variable lime come* gnugreire or 
mo-rtification of the [lurt. and the patient speedily 

The surgeon first tries to return tire intestine, as 
in the precftdhtji uaire*- This manipulation, termed 
tho taxis, maybe aaaisted. by the iarertial nee of 
chiorcfcrni, Inbalod till it produces complete relaxa- 
tion of the muacEee, by the Lot bath, fee. If this 
fails he most have recomnee to the knife as divide 
the -ccmetriction. 

The oeveteity of having rcconrea t* a suitable 
trues the mcmant that the slightest protrusion 
ehows. itself in any of the parts liable to Hernia 
cannot be too strongly uigftil! a* a matter of 
necessary general knowledge- At whatever period 
of hf« a hernia occurs, if properly- attended to and 
judiciously MU|iported n it usually give* little 1 rouble, 
and if it occurs- in early life, it may often be cured f 
whereas, if Et Ire u^giiscteid, innresse of hulk, Mid, 


i [ l! j i Luji« | /|T /. v.-.i ,- jvi;.! njili-S tlijrr 1- 


Thasympteins of poieoming by IrenLui-e are similar 
to tb-ino pioduwfl by other narcotic poisons, aud 
tire prtqrei treatment is the samn: u* in oaseis of 
poisoning by ojdnin- In loedicirie iLenbano is-sm- 
ptuyeil 1 hjlI i esiLsrasIly and internally. The leaves 
ftTe" tho part eommorly lmfel ; they &tc frathored 
ami quickly dried wLien tho plant ia in Eu.lL ilnwetr. 
Komentations of inml^aue are applied to paiaEuI 
jrlsndalar owellingo, puts aflccterl with ntuialgia, 
fee., and arc often found to alibid relief. An ex- 
tract of henbane is aometinirw ciuuluyed uLBtead 
belladonna to dilate tka pupil of tlic eye. Tinc- 
ture told extract of hen ban c arc often ail ndu iftten-ed 
in caeca of annoying <!iiugri, sjifLsmodic BrSthmu, 
and rjlJLfti- dLseasee rertniring s«d»tives and ariti- 
apasmodice. Henbane 3 m also employed to culm 
mental Irritation and to induce xlfrep. Far 
many cause it h«n on* great advantage over 
laudanum. In not producing constipation- The 
smoke from the hu ruing sesda of ksuiiane ie some- 
times introduced into a carious tooth to teU&v* 
toothache. 

Tho other fcjsedea of hciihu.nc posww niruilar 
properties, Tiie dried hul'11-.h of H. are i sed 

!>y giunkiiLg iiL flrtEsce oo allay t-oothsehe, 


Hepnr A^ieie f j mio Eivor I LB ijls name 
given iiy the older chemists to various otuEiponnda 
of sulphur, from their brown, Iiver.like colour, 
JT^vWr insaus belonging to the liver t as, hqfatit 
artery, vain, duct, fee- HepeUiw l* * nerm for 
medieines wbieh affect tho liver Mid ita appendagtt. 

HemJa I LaS. ; probably from Gr. ert»M, 'a 
sprout 'j, in ilu widest senae, signiAce a pmtnj, 
sliju, through an ahnorra*l or itoclilautaJ opening, 
rjf any nrgan frcim Its natural cavity, Alt heugh 
hsmia niay occur in many parts of the body, tho 
word, n«4 by' (tealf, is reoSnoted So signify pro- 
trusion of the abdominal vjjvrer*, the condition 
popularly culled ruvtUft. 

The waj 1 iu which heroin may arise will he 
readily understood if we bear ui mind that the 
abdominal viscera aro *ubi«:t to eouataut pressure 
From Ijim dtjLtilitatfm and other surrounding lrmuchw. 
If at any point Erie wail* eE the belly are not suffi- 
ciently strong to resist tHle pressure some pnrtiun 
oE the viscera Is driven through them, and a hernial 
tumour is formed. Certain parte of the abdominal 
walls, especially the inj^uinal and crural rinjra, and 
Lhp utubLlicuH, being weaker than nth*™, Iremid 
most froriuontly rKteuta at these point*. In some 
jjLHtorises Heruta is congenital, from aboenual 
ddiciency of the wuIEh ; 3n other eases it may 
nriB* at ajiy period of life as a result of violent 
bodily exertion. Sox, a#», and occupation eeem 
to have a marked influence in prodixpo"ing to 

Item La. Meu suu fta more 31a hi* [ju about th* 
proportion u£ tour to one l to this diaeaan (hut 
women t thoOflh they run less to to tk™c forma 
of the affsctEim known as IgnHttl and umhllinl 
hetuSu. According to Malgaigne, in France one 
man in thirteen, and one wnmau in fifty-two, w? 
the anbjteta of hernia. In rwp^ect of sjfn Hp fonud 
UiaC the liability is least abon t the age of thirteen 


eubtequoutly. dtseaaEd states of tbs parts, often 
terminating in death, wiLL almost certainly occur, 
A frww u*nEdate essential ty uf a pad nr cushion 
aLLached to a metallic spring, with etraw « 
arranged that Ita posiri™ may be. retained during 
tbs varied poetunp of the body, A surgeon nhaoli 
alwaya U; cunaulted in the chnice oE the instru- 
niant ‘The prpcti«i,' says Mr Birkett, "ci l*av- 
ing c»*e* of rupture in Ih* bauds of mere trades- 
men cannot be too strongly wrwurod, Amoupat 
the poor we caffiDstuntly nhserve the lamentable 
effects of bhu preceding. 1 Many varietlto of 
trusses Wn been invented, THoro a™ oocaaianai 
oaaa tn whlth tho coramnn truss falla to support a 
rapture comfortably, in these ran** various 
limtruiusnta, fw the moot part the property ot 
snccial inatnUMut-ipalEem, arc often *ervi*eabte 
The patient must expeet to find tbs truss xotae- 
what uncomfortable for a week or two, hut wtU 
soon get used to it, The skin vf the part upou 
which it prosaea should he icgutsrijr wnabed . «ul 
bathed with e*u de Oulogne or spiffs u, without 
thi* precaution, boils are apt to term on ii, 

Hero of Alexandria (Gr. nfr$u) r a greAt 
malliURiJitiahui utul iiutural phLloHopher, was a 
pdpj! of Gtesikiius, and flourished about 3lXf*r 150 
M,0. lie !MJcrr,n to liiive JiLvenled a preat number 
*f luncliiues usid automata, among which me Hero's 
fountain a stoam-unuiine *n r.h<! wime ptlncipie as 
Rurkerbi in Li] ; ;l double forcing- pump u?ed for a 
lire*enginc, un-it various ul-hrr miiiiiIm- n.n|jli-citticm-H 
*f air iwul *team, Among his works which tinve 
coin-u down to sis the in*st 

£ 1 =, FiiiLahle lm n,L FnsnmatkH e 

■fj \ Hultsch cditwl the rflrnroniug 

F'rif i'l frivgijic-u i s nf his- geomeLricnl 
V~-~ Y ^ - i !} works in 13fi4. — Another Efcro, 

gBBI fl^! f' called Hero iSii> Younj^er, ivh* 

- T i K | wrote on tnachuiiicE aiid artro- 
nomy, long" had ih* *re<li', of 
f-n^l v.-riLLnc fcoma of his namesake's 
r lmok*. Acconliag to =*nis 
| 1 attthorities he nourished at 
w Aiaxsuidria iu the 7th century 
$ A.TX ; ftfiflOHling to others, at 

a Cons tan t-inoplii in tbu LOtb,— 

H^no’s Fiiiemtalm Le a piieu. 
mafia apparatus, throngh which 
n jot writer ia -iu |ijK»rtir!H[ by 
, caiLflcnseil air, A pimple mode 

• V j. of cunstntcbinjr it by um nf 

glusa tnhcsi anil a glass -blower a 
imnp U shown in ih* uuiicxcd 
figure. The column of water in 
E-Ti;ro'x Fcuntriia. the tube u cuns]rr*s¥i3 the nil' 
If i it; Hits preRses nn the surface 
*i the wrier in c, and causes i b tsi gush out at d- 

HUppnrlfi Add* G t HiNOj, la a compound of 
gTO&t. uitereeE both to the chemist and to the 
physiologist It duriven lta naree from -ita having 
been Erst discovered in the urine of the horse, and 
that flnvd, or tho renal ai* rotten of dbc »w, affotdB 
im Lh* brat and readiest means of obtaining it. 
The sestets of hippnrte a«d are moderately lu^ge, 
ixilciurli'is!, hub euleerjucntly becoming milk-white, 
four eided prisms-, which ore devoid of odour, but 
lubv* tk faintly bitter taste. They d tow too readily 
in boiling water Bund lu spirit, but are only 
sparingly rolublo in cold water and im ether. It 
is an aWndant numed cOn*tiitu*Ht of the urine cf 
the horto, cow, Rh*ep, goat, hare, elephant, fee,, 
and naoet probably is to bo found iu Ul* urine- of 
all vegntohle f*«datBL In the human urine of 
healthy paraoiu llvin r on an ordinary mixed diet 
it occnm in very "mall <[nantjty t but it is increased 
by on *xelirhiveiy vegetable diet, and in the well 
known disoaao Eliabi'texL- 

The hippuric oald occutring in tbo animal atgan- 
iam aniets- in combination with hsa*« ? and chielrtr as 
hippurat* Eif soda and hippurato of lim e. The ]*mt- 
named salt can be obteunod by tbn auero evapora- 
tion of thowriu* nf tba hurse The chief iuteirat 
of the aubatance ia that it w» wife nf tire first to 
He discovered ejf a lnn$ aeries cf complex bodily 
■which we now know are formed ByullieticaLtjf in 
the anima-1 body, Hlppuric aoid readily splite 3nti» 
L* si role oeid and glycocoll. If bfeuroin acid ia 
ad in ini stored at is excreted as hippuric acid, com. 
Iduiqi with glycocoli in the botly'. In hetbivoreua 
animais the bctiroLe acid ia Largely derived freon 
the food e in animal feodete feveu in Rtairarion 
it occnre in aeusII amount- in tlio urinu, and 
we must therefore conclude that ite faretnnneiB 
may bo duriv*d from the metabolism uE the 
tira-UBa. That oertojn hod Ira doaely allied to 


t|i:Ti.M F.iqE-itniii. 


but ore only 
I In other, ft 
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bouse tc f.cid may be bo fanned hoe now been expert- 
mentally d$tooii*trfttcd, while glycoeoll can duo 
be proved to be to produced, At one thue the 
baited we* entertained that tires* bodies were com- 
biued in the liver , but more went retrearsli Inm 
shown that the Byp.tbwde chiefly takes place in the 
Iddotm 


Hoof*- Thfl healthy soundness of lb* Iiohm's 
foH la mainly preserved by frermittrag it to 
grow uninjured by the rasp and- knife (boo 
HoEfli-aaPiiilto ), Mr) kept clean by being wished 
with cold water; &U otW appUdatiena are in- 
jfcribHi and destroy the toughness of the 'aorfl 
D^rfaca,' Hottfiw* A-ft-d brittl-eneM nf the hoof, 
which are fruitful scmreiw of cracks and Com* 
), may be- remedied by pining th* foot 
roveial haara daily in thick woollen awaht 
kept cool and moiib by frequwt applications of 
Kiid wsMi, and by uiuioo raging a more healthy 
growth of Kh'hh by occasional miLJ lilintem round 
the coronary head- Greeks. or Band-crecks, ae 
they are termed, meetly occur ptnonget koreee much 
□ pHjn the read, chubo lameness, and cunstitote uu- 
Bonnflnow, When wrioo* end rec-tiot, poulticing, 
thinning away of the crust about tha crack, anc 
perfect rest are essential. After the earlier heat 
and tendainee* ore removed a hot iron ahoiilil be 
drum at right angles to the cre^k, both above 
and below, eeula) itepatato the diseased from the 
Bound bom- Wax-ed thretal nr floe wire Bicoid be 
wound round th-n bool, and a sound growth ed hern 
stimulated by a blister mo ml the coronet. The 
horfie’a hoofs are boo hard and coferec (4 be era- 
ji'loyvn for the making of the butter cbiifl of Com-ba 
and buttons, for whieli panoote the hoof* of cattle, 
to the ♦alp*; of nearly £50W, are annual Ly imported 
into Britain. They are, however, largely mead, by 
manufacturers of prvwiate «f potash and artificial 
manures, ftw Fcn/t. 


Bont, a general term applied £ 1 f to rejtain 
structerc*. whatever their toinpositior, growing cm 
tha head B of oxen, sheep, giraffes, rhinwcnttute, Ste., 
and td eiTtiiliLT strut in roe on other animals audi aa 
beetles i (i) to a substance of a certain definite 
chemical unn'paaitbui forming ' hornfl,’ hoofs, nails, 
claws, and other fiuiilaT structures, 

( I] 01 homs tm they exist among mammals there 
are two distinct clauses: (oil hums formed of epi- 
dermal ttorao ; fttal (i) bony horns or antSere. (al 
Epidermal homu arc of two kinds, The horn of 
the rhinneon*, which Li mi example of the flirt 
kind, amsiate of a compact, uni Form agglutination 
o( epidermal fibres nr nriflLfBa. The afiglLtly con- 
cave base of the hero file over a slightly-projecting 
rewlLened portion of the nasal bones underneath. 
In the growing horn, white tbs fibre" at the hstk 
derey, new fibres are bo added at the front fend 
aL-dwi that, relatively to the fore-part of the head, 
the position of the horn remains always the ismc. 
In grown animal? hew Material Is added only at 
the banc, bjiJ the whole outer surface us enttmbh 
and rounded. The born jiMiicdLitc Iti position and 
Hvrmnetncal in shape. In the female it is u"u«lljf 
h'liorter and amallcr. When a second bot i ri i ib 
prerent It ih nnuatCy shortet 1 and smaller in i-ire, 
and is eituatod IxOluii; the flrxt one and on the 
f rental Imjcici. If we imagine the rough part of 
the bone tmilerneMh uml the vaaculur tissoe itn- 
traedLateiv over it givswing upward* inte tlte otii- 
dermsl horn umL bidluwing Lt nut, we have the 
HScO<nJ kind of epidermal I mm— the 1ml b* horn 
found in the Cavlcurdip (Rovida, Oride, Anti- 
Uiyidffi-J. In the case of these horns the bony part, 
or bore core, is ilvvisli»| nxl aa au outgrowth from 
die frontal bonei in the Bovjdte ami Ovidie the 
core" arc hollow or Hpongy, and tbeir spewss com- 
municate with The air-spaccs in the frontal bones, 
wkili! 1 13 the Autilnpida- the ooreH are Aoltd or only 
aliglitly excavated at the bane. Hollow horns are 
usually unbrenched and pera latent, but in tlLO 
Freug-lutm Antol opo 1 Aniuowpra flPKrtfwno 1 tlie 
horny hbaatks ate shed annually while the bony 
cores grow and their vrsctiIrt coverings poreiM 
and give rise to the new horn a ; tluoio hums show, 
after the first year, a entail branch or snag analo- 
gous to tins brow. antler of tha deer. Tn the 
Chickaia {Antilope ( J'efntKKrw-] swnrfWomiij], an 
Indian auedee of antelope, two pair* of Irent com 
are developed from the frontal bonce. The irigautic 
extinot anulopea Biamathariunt and SivaLlu-num 
bad two noire of home like the Aniilopt. quadri- 
r.umia, and the Lindar pair poaseesad lb* btanchoil 
character now exhibited only by the Pbang-horn. 
Hollow homa are found unuaily in both aexM. but 
in some gcncTw of aatelopes (TregeUphiU, Cervi- 
oanra. Ctoltalopbus, *c,> n&ly in the mate. In 



Front Vsnw ef thg SViill or tho Ox, with tks right 
Homy ^Ihniilh dirtecbcd fjffiri iht OoTS. 


lira Proog-bcim LJlis linmn x>f the tecimhi am Alremt 
bidden in the hair of the head t they are aruali, 
short, and unbrancluad, as in the yearling buck, 
i ij Bony horns or antlers (see ASTLEm, and DEE!t) 
are of two kinds, exemplified by the honm of the 
nlror And giraffe respectively. In those the horns 
ate developed from membrane hone* which gmw 
up covered by the skin, and nourished by vessels 
ftem it In the giraffe they £ftiw just over the 
junction of the frontal with the parietal house, 
and become united to them hy kneatis of sartglAgo. 
The integnraent ovor the antler is terminated! by a 
tuft of coarser hair, and In js-uniEHterjt. Hnrrm are 
preaant in both sexes, and the young giraffe ia 
fits only FOiimAl horn ivilh hunu. Tha antic™ of 
tin- cH-cr nliffcr from thow of the giretlfb in that the 
membrane bones become firmly united by Vmy 
growth te the frontal bones, the integument — or 
velvet-doea not petaist, and iem: horns a re shed 
annually. 

■jfii True liorny tbaue Ls m uiodifLed form of epi- 
dermic tissue. The term includes not only true 
kora, as notod above, but sJso boofo, tiAils, claws, 
hair, wool, beaks of animala generally, the carapace 
of tortoi&eR, the scales of the itaueiNliu, the aplres 
nf tbo bodgehog aud the- quirts of the porouptno, 

the feathers of birds, tlte ' castora ' of horoea urd 
other animals, and other opidcreric thicken mgs ami 
grijwtlis, whether occurring normally aa tbo callosi- 
ties over the breasll>one cf camel* and tbo bLjpe of 
some monkeys or pathologically 
ilk the '«nis ' and ' Iiotub ' of the 
bumansohieet. This tlssoc largely 
cmioiots, of an albuminoid sub- 
stance termed £ koiwtSn/ wliisli. ia 
coinpoaod of carbon (from 50 "i to 
fffl-5 percent hydr^igeii (from g'i 
te 7 par cent 1, exygen (from 207 
6o Eli per esht), uatregcn (frem 
tfl^ te 17 7 pat* cent. ], and sulphur 
(from 7 to D_per ccnt>- Keratin 
may ba obtatood from the struc- 
tures above enumerated by the 
hiLCe+auiive aotiou of boiling water, Crihilnr SUusturs 
BJoohol, ether, and dLlute acids. ef non* 
pil Lh pidbably a compound 
body tbat has not yfct baen resolved into its com- 
ponents. Viewed under the micrescop*, homy 
tissue is Been toeonsint^f numerous parallel bundles 
of fine IhreadsL These tbicada, under the action 
of a concentrated Milutlon of caustic uoteah or soda, 
enfold into small plates whicb gradually ciparnl 
into regular nucleated ejud s nuLl - cells shown, in the 
figaic- 

Cattle are frequently dishorned to prevent them 
from tcmstautly goring and injuring (inch other 
when confined i* op*n vxibrts ; the whole or part 
only of Ibohoru and liom corn may be removed, but 
the usual method i* totel HliHlLOrJsmg by sawing off 
the horns cluaa to the bead, at tlicir iitnctinr with 
the skull, If the operation Lh skilfully ptifonued, 
fetal if prefer pjacautions be taken to prevent in- 
flammation following, the operation ia afhrraed by 
many to ]>* by no Lilians a very painful Mrt Irnuch 
less bo than mnny otbc™, such as branding}, tha 
Hkin being ths most sensitive structure involved, 
It should not therefore, jt la argiLsdj, he conBLdered 
within the category of cruelty to animals forbidden 
by law. In IMft, however. Ul* Queeu^s Bench 
division derided against this view, tbs judge* 
denounciDg the practace: a« untel atid demoralis- 
png, Tb& BenttEsfi Court of Sessiuu in 1SD0 came (0 
an opposite conclusion, which wak apjrealed from. 

HL.SEiTr Ma^opactiJeces. — T he horns of the ox, 
buffalo, sheep, goat, and antelope n™ hoUrjw, tough, 
and capable, of being split into flexible dm 
Rhinoceros boro, though solid tliruo^h nearly its 
whole Length, resembles that of the ox in its nature. 
From the roost remote ngv» tbs hares of Usiidals 
have beea employed by loan for various purposes, 
Numerous oxEwnple* uf pwMs, liaudles.^ pisk- 
axee, dart heads, 'batons of authority, ' and imple- 



ments of unknown use inadnj n£ reiudftsr and red- 
dour hnrmi. bnVn^ Vtoeii found in rivar-gmvcls among 
other prehistoric remuim' nrf Ibo Noolilhio jieriod 
But the UiOat remarkable of the production* of 
Neolithic man which have yn& hoeu found are 
piocmi nrf teinJetr horn and mammoth tuuks wjtK 
carvings or etchings h>F aniii; il.i u|vul them. 

TTei mi of tlia ox, aawell eo 1 tlrnoc of blue niieufi and. 
goat, can be spbt up into mIi**ls or plates after they 
have been eosked and boiled. Vr hen mrule vary 
thin *u ch plate" were at one time used for wincWw- 
pjLueA, for the conetrnction of Inn tenia, and for 
covering Hosm books (q.v.l- Two pieces of horu 
LjLn nJso bo woliied rogether at the cdgOti !»y hIhk'-i- 
ing them In hot water ami ajs,ptyiog pieaeure. 
Another valuable property of horu Lh that when 
heated it can ho pre-tannl into a die or moo Id- In 
this way it ia formed into nreaubentaj handles 
tor kziivL*., fork*, ntnhreltaB, and walking-canes; 
aieointo drawer- knob*, sponua. Itoxes, buttons, and 
BfLany other tuudiil articles 


lt may be stated here that Ui* hcnife of -oxen are 
likuwlie iraqufpfitured on a large scale into combe, 
■rid to tore* unbent into ether articlee such on 
hnttaau. 

In their natural form, batckrtotal *ulI poliahed, 
ho rnii are used sa drinkiug-eupe and Bunff-boiocSi and 
in pout tame* they were very largely employed for 
hj&ldLtig gunpowder. They alee served a* wind- 
instrument*. Mouy of the Scotch pewder-hemH in 
nee during the lfitii and L 7 tb centuries are beau ti- 
fully fend claborateLy eervsd. A cnneldetabla num- 
ber of these ore illustTateH] iu Drummond'E. riiwicnl 
Seoit-ith Wmpsm ( )■ In. India huflato *od other 
horau are lifted for oiuamcntal work of vanoas 
VmrlHi Rhinoceros burn again is a favourite mate- 
rial with Chiti&te earvere, who torm the base of 
it Into elegant cup*, and sometimes make a very 
Bfltetlve ornament h>} toe -entire horn, which adhiits 
of being very boldly carved . The nleer bom so much 
work &i up it Shoffield tote handies for carving and 
pocket knives ia chiefly that of tlie Axis fleet 
f CktiMtf airlt | of Judin. D&cr hornB arc employed 
in Fiance and Germany to decorate futniture. fn 
Great Britain the antlere or ho me of the Htag, the 
roe, and the fedlow d«r— generally with the "kull 
attaehffl— are favourite ornament* tor the decora- 
tion of entrance-halls, and good examples of those 
are now touue-wbat costly. 


Hosralojzy (Lat. horologium, Gr. hfrologi&t t, 
* a sun-dial, ' a water<clook ;'Gr. Adra, 1 a boasoo , 1 
" on hour,’ and -iogion, from 1 to tell ; ' com- 

pare Old Png. jMthJ b^b, Fr, Aor/ops, ■•aclocli^), tbo 
science which tronte of the constmotinu of maenloes 
for tolling tbu tlmC- AUhnyit^h it in easy to took 
back to a period when time, according to the 
modern conception of it, a? Measured: by kiouiB and 
minutes and ascends, wnn unknown, yet wc find 
progrees early made in the istMlWSIIt of larger 
ihm-lhkLh of Li ms, by oltset-^ationa of the heavenly 
bodies^ Tima, time wbs early divided Into yaata 
ftwordina to tbo apyateut mutUrn of the son 
among the EXULhtellaiLons ; into months by the 
revolution of the moon round the earth - and into 
days by the alternate light and dark nun caused 
by Gho rising and sotting of tli* stm. It waa long, 
lniwsver, bstote any accurate measure was found 
for a division of tbo nlay ihtelf- The eaj-lient meaa- 
uni tfnpluyed tor thLa pureoee that we can trace 
is the shadow of &u upright object^ wbteli jjave a 
rrnLgh ureaau.ro of time by the variations in it* 
iengt-li and, poeition, This auggteted tb* iuventiotL 
of sun-dials (see EiaL f. Another means early 
adopted for the moasuremoitt of abort tierLods of 
time was by notEtig the quantity of water oischarged 
through a email oiifico Ln the containing veantd. 
Inntre meals for tin- measurement of rime on this 
principle were called Clepsydra: ) -q.v, }. Thu m uning 
af fine *aud fmin n»au vensel into another wsa found 
to affotd a still more certain measure, and hcncc 
the invention of tlte Hwir-glRMiq.vA King Alfred 
is said te have observed the lapse of time by noting 
the gradual shortening of a lighted candle. 

ft ia uni- very easy to trace to ite source (ho 
history of the invention to which lb* modem 
s lock owe* its parentage, as there are many 
vague allusions to horologe? from a veiy -early 
period ; bat whether 1 )l-££« we re some form of 
water-clock or wheel and-wcighbdock i* uncertain- 
But there *oonw little roitsoit to doubt that Get- 
bart, a d LatLngmsb&d Benedictiuo nionk f afterwards 
Popo Sylvwter IT-), maiLu n clnMk for Magdabutw 
in S9fl, which had a weight for motive power ; and 
that welght-clocka Imgtat to Ire mrenl In the monas- 
teriea or Europe in the 11th century; though it 
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is probable that these only struck a boll at certain 
j utorViilH jls n i.vxl * to pr/iyetfr, and had bo dial to 
nhow the time, St FmI’j Citliciiwl hod n 'clock- 
kasper ' in isSfl, huid |irrMiiLruitl.ily a clock ; and 
Westminster possessed one about 1290, and Canter- 
bury CaEbhdml ulmul V2f/t2. Au entry in tha 
patent noil? of the eleventh year of KifwarH II, 
■1 l3t ft> prev*a that Fscki Cathedral had a clock 
in that year, and St Alban*, ULtWvonteiry, Jfinlua. 
titMush'ut^, aii«l many other plfcOto possessed them 
in the first half of the 14th century. Tbs £t 
AHnuw clock wan & famoua aatromotnical one 
mad® by Richard da WollLngferd, who was son of 
a blacksmith of St Albans, and afterwards liecam.® 
abbot there (134fl-34j. The dock mode for 
Glostonhuiiy Abbey by Peter Llgbltoftt, u reauteoi 
monk (about 4530.1, wan removed in the reign of 
Henry VIII. to Wella Cathedral, and ia now 
pncMjirbd in South Kensington Museum; m is 
r, !eo an old dock from Dover Castle, hearing the 
date 1 34#, and the initials ft L in monogram. 
The fttiginal great dock at Stranbuifg On tii ® ■ 
dial won modo in the yearn ] 363-70 |. remodelled 
and reconstructed in ] 671-74). A clock rmtcli 
superior to anything piecoding it wan. that made 
by Henry de Vick (or Wick.) for the tower of 

CWlw V/s palace at Paris Lei iJUd-ffi. It wo® 
said to be on tJta heEl of thie clock that the 


eignaWoH given for the pnareaert #f St RarLbcEu- 
jnew, Iff/S. By «ucc#osive improvements clocks 
have gradually developed into tie IioilliIlEuI piece* 
of jiifLltaziiMJi of the present day. Many curimis 
and Lntcrcatiag specimens, suets as that of Slrae- 

l-.iirg (q.v,> li'smj, I/yons Cathedral (1498 b Nt 

LMDStan's, London ■; l‘j“l - removed to a bouse in 
Regent's Park, ld3t), and aria ay other®, have mi 
historical intereat. Many enrioasries uf mechanism 
are util! constructed in the name of clocks, hut 
generally dstenrifelty is their only feature, TIkhus 
interested in the subject will hud much information 

■■i \ V h w I-. I h CnJ'trmiliVsT \>f ft raj! }Vfiirbf^ [ | Kt|4i J. 



The data when portable clocks were hi at made 
cannot be determined- They arc mentioned in 
the beginning of the I lib century. The motive 
power miLHj jiave beC® a mainspnng instead of a 
weight. The Society of Antiquaries of England 
poeseaoes one with thA insedpt inn in Bohemian that 
it wilh made at Prague- by iPacob Zeuh In 1526. ft 
has a anting as motive, power with fuse®, and ia 
One of the tiTcloat portable clocks in a jH'ifcct Hteto 
in England. 

Illuminat'd clock dial®, to slime at night, wore 
inn od need in the first quarter of the IBlIi century. 

Cloche are of many and various kinds — striking 
and non -striking — to tret. docks big enough in 
carry bands fit# 10 feet long and to ring a bell 
to be heard at tuiles' diataivce, the gum] ulil 
fashioned eight-day dock with its long ease, the 
ornamental drawingroom spring decks, Dutch 
clocks, American clocks, and an infinity of othi-n- 
Teclinieaily , Hn'*s which striki: are called cfsctji, 
and three which do not strike, 3rr#tp#c 

live nf aiz*. Hut, however much they may vary 
in «ho and appearance, they are all founded mi 
the aarna priiii:J|ile p and it will 

answer oar 


present purpeoe to 
illuetrat*: tlmt principle in its 
mere ordinary form of the 
bonealioM elee\. 

Pig. 1 repreaenta a d iogriim 
of a rum-HirilkiiLg fimcpsece. 
A weight, by turning a Iwrel, 
a, On which its cord is wound, 
seta in morion * train nf 
wheels, &, c, terminating in tha 
crown-wheel or escapement- 
wheel, rf, These wheels are 
Bet between two platos which 
am fixed together by four fijh 
lam, one *t each comer ; tbe 
pilJaTfl, are riveted into the 
Wk jihite, k v and fastened 
with movable pinn into the 
front pinto, V, The dial, 
removed in tliu fit- , i» also 
pinned cm to tbs front plate 


by four «hfu-t pillars or^iet. 
The teeth in the pinion* 
and wheel* are so arranged 
in number that, while the 
crown-wheel revolveH in fifi 
second*, tha centre wheel, ^ 
take* an hour to do sn. To 
regulate the speed at which 
the clock shall move, an 
arrangement called on e&capc- 


meut, t [to 1st- aflerwauLs 
more fully described], ciotu- 
municates by moans of its- 
e«dcA (at /[ with the 
doluni^ j, wbicb is auapendod 
by a spring from the cook 
at A The arbor of the barrel 
extends in a ittnore form to fk* dial at i, -wbore 
it is wnund up j a ratniiiet pre verting Its unwimli og 
without turning tbc wheel wil-b it. The hand* 
Jiave » JorjiurnU-; traiii of wheels, called the dial 
nr motion train, l«rtween the fruut plo-to and tbe 
ilial. The arls^r ci the centre wheel, b, is pro- 
duced i<t the dial, and on it is put l-bo iniraute- 
wheel, icvoEving once ilu huiit 1 , vrith. a long socket 
n:i which t "iii 1 minute -hand iv fixed, Over this i.v 
idacetl a taigcr wheel, lho licnr- wheel, i, revolving 
in twelve liMur>, wbicli i* set in motion by the 
idnion nE a duplicate minuto-wliftel, iw land also 
^c.:en at K H- h). The attack incnt of the mSunto- 
wheal to the centre- wheel nrlHir in, liy luaaua of a 
^ju iug, enmigk to ensure the bamls- twiivyr carried 
rriimu vvitli the clock, hut not enough to prevent 
the hands hum;; imi-ilkI, wImul [lOL-oSHaTy, by band, 
without Llistui'hLng Hie interior woiks. 

Btriking-clocka have; ah additional L-rain of 
wSiimlH uuth Hepiuraie weight (or sparing l for the 
*tlikingi it will lm hIej^ctiIjciI further Om 

Sjiring L-loeks— i.c. clock* having a eniled spring 
as a motive power instead uf a fall log weight^- 
liAve an arrangement of barrel and fusee chain 
*iniilfiT to that of the watch, W l*; afrerwanls 
nlewrilreil- The spring i* need vvIleu it ie nvisbwi to 
wave space, an the necessary full of ft weight, r o$, 
quires a eftso deep enough to belli it, Hontething 
about 4 feat Eor an eight- day clock Their si» ftlao 
necossitHte-^ u short pendulum, which, ot course, 
Hioe .1 not indicate seconds, 

Previous to the: iiivoiLtiou uf the ijendulum, the 
ri-guLiitiiLg appar&tue was genera! ty as siiowa in 

hg. '2, wiiich repreHente 
pait of Dc Vick's cluck 
already jaentionad. The 
teeth of the escapes 
ment- wheel, I, act mg 
on tbc two pullet", h, i, 
attaclLcd to fli a upright 
*piruJI3e HK n.rlij>r, KM, 
to which is fixed the 
halftone, LT<, gave to 
the latter nn altoinato 
or ^brating notiem, 
which waa regulated 
, tig. 2, hy two sninll weights, 

?jr, jit. The further 
these weights were moved Eiom the centre. Hie 
more they retarded tin: uitivemeuL ; and, hy nteaoa 
of nn nte tons notches, their pixiliun coatil bo 
uliifted rill the prupar speed was secured. 

flic great c]Hich in the history of horology was 
the in LrodufttaKa uf the Pendulum (q.v.) as a 
regulating power. This ha* generally been attrih- 
ilusL to Hny^cna, a Dutch phileeopuer, who waa 
widnnblcilSy the hist to luing it into practical use 
( IfjoT )- The fruit of Lift; ftftt-ual invention, however, 
i> obscure, and feir E, Ifcckctt says i “The first 
ljiutiliilnm i.-'li id-: made for Si- Paul’s chureli, in 

1 'event Garden, hy E [arris, a Lrni-dnai clock- maker, 
in tbuogh I he rreilit nf the invention was 

claimed also % iluygona himself, and hy GjlI H inds 
son, aiul Av Lceunn., ami tin- celebrated I)e Hooke.' 
In adapting Lho pendulum to ihc oliHiho previously 
eyiating Hnygena h;ul only ia add a now wheel 
and pinion to the movemcnl, to eoahlc h i ni in 
place the crown, wheel ami .spindle in a horizontal 
instead nf a jwTjwndiculnr pusition, so Hurt Hi# 
balance, instead nf lielny IkhrouPlI a» in Ife Vick's 
clunk, si inub I ho pai'pcndicuLor and extended down- 
wftriJft, fm tiling a pendulum at tme end. 

The pi inciploof i'onf-tmction adopted hy Huygens, 
from Lac peculiar action of i he levers and apindie, 
requirtnl -a light pendulum and great- arcs of (.nieilla- 
lidiL i and if wga no us*lj neatly said that ' Huy- 
gfijLa'a clock governor] tkc jiciiiliLluni, wliCrefts tfvc 
ps ftdnliLin vught to govern ihc clock.' Alxiut ten 
yeata afterwartLs the celebrated Hr Hooke iuvuntod 
an etcapeincri t which en aided a Lcae niaintatiuog 
pewer hi impel a lieavier pendnliim. The pendu- 
lum, t-on, rniiking kiiloIW rura of vibration, woe 
i&w reniatod hy the oil. and thcieforcF'crforeaed ita 
morion with grcJLtor regularity- Tais device is 
called the nmJiur ctca foment,. It, -wan brought 
by Hooke hefoic tbc notice of the Royal Society 
in 1666 1 iumI ivna prm.'tkally int™duotd into 
i be art of dock-makiog by Clciociit, a. London 
dock-maker, in 1680. _ It ia the cscapenLpnl- 
xtill most usually employed in todlno-Ty English 
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reprreenta the more modem 




tween the pendulum and, escapement may be seen 
in Gg. |, When the pendulum 



swings to th-s right AG riaes^ and a tooth ncapee 
frficTi C, while anotiicr falls oft th& oufaid# o! 
fS, and, owing to the form of the pallet B, the 
train g(K“; liart during the remHiTder oi the 
swing. Th e same thing occurs on the pendulum’* 
Wtiim; the arm AB mws, a tooth Escape* frem 
li. and another fall* on the inside of C and hacks 
Hi# wheetworh as befoto, Aa oftch of tM thirty 
teeth of the wheel chua act* twice on the nalleto 
■'Ll. R ftiid again at C, it fallows that a hand fixed 
on its arbor will move forward ^th of a citcle 
with c-ncli ^ilimtion of the pendulum and mark 
seconds on the dial. At eoah turn toot the onward 
3 measure of the whed gives an impulse to the 
pendulum, cmnhnUoLcateit tlirmcg-h Hie cmtcli, 
HLiffloicnt to counteract the retarding effects of 
the resistance of the air auil frictiftti, which would 
Otherwise bring it to a standstill. The length of a 
pendulum oeeLllatiiig iSteCndB is, for thti Utittide 
of London , ehonb SB'ld inches. 

The defect #[ Htwkc’s ncaosment is the rr 
coil, and various modifications ltava been deviaed 
to oh via to thin. The first and most successful, was 
made hy George Graham, an English watch-maker. 
In tbc beginning of ^ ’v 

the 18th eenluty, rind A 

hi* improved form is \ a. 7 

ealLed the dmd f/^\\ 
recapomcnt (fig. 4), // 

There th# outer inr- // y, 

face of B and inner // \\ 

aurtacti of 0 are kre* of ,// •* — ■»- Vy 

circles whose centra ia // , lA/s \\ 

A, and » little eoaihid- // \\ 

eiation will show that 11 

tbore cah he nb re- * O^-- J 1 -- ' 

coll, This eacapement r 1 

ia adopted, in timo- ’ 0 

keeper* when great Fit 4 

accuracy in required. 

Many other escapement® for clocks have been 
dcvtaedi but no- Oh# Hftenus to h&ve met with 
gft-iicnLl favour except a certain form of ratttoH&tas 
or gpmiiy csc®p#mont> The fnim nf it shown in 
6g. 5 ia called toe double Oirtt-Uggtd eMipement, 
and was inverted for tbc great clock at Wwt- 
tn ranter, in 1854, by E. R Eeuioon (aftorwards Bit 
E. Beckett, Q.C.I, In this clock the pendulum is 
1 3 feet t 3ndi l long, to vibrato fe two «t«aqdSj 
and its bob weighs 6 cwt The secapenjoi.it con- 
sLsfe of two gravity impulau palltito, AB and ACj 



moving on pivot# at A, The ftec ape -wheel oontristo 
of two throo'logg#:.] wbwlsj nAc and (fc/, wqirartd on 
uric ilfIkit % little diatonco apart, with three 1 if ring 
pins | nr throc-lcavod pdnion | 
■ Fixed between them. The 

f throe pins are shown by th# 
three dote in the centre of the 
fig. The legs of the whoela 
are generally arranged alter- 
nately ss id the fig. The 
ixtlLft-Lfl , with thrift arms p and 
#, lie between the wheels ; at 
C is « block to leek the Iqga 
u:-ihi, and at B, on the otbsr 
side, and of -enuris acting 
in the reverae direction, is 
another to look too fe-gs dtj. 
The leg a is, in the fig., 
locked on th# block at tl. 
The penduimu, part- ef which 
is removed to show tliaeacape- 
wheal, is supposed to ho mov- 
ing in tfio direction th# 
arrow, and has received Lni- 
U pulse from the falling pallet 

Fig. EL AE at i ; it is just begiiiniiig 

to touch the other pallet at £ 
which ha® boon kept in position clear of tbe 
pendulum by on® of the centre pin® l>eoriflg oh 
the arm y. The pendulum before mining again 
ruovaa the- pallor AC just enough to all#w tho frg 
a to escape frem the iockijig- block at C; the 
wheel Uses round, impelled by Hi# clock-wfilgiit-, 
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till the l«g f logics on the block at B ; by the omnn 
movement the pin which is s«n near the cud of 
the arm A puBheu the pallet AB away from the 
pehJiiluTTi, which new gcw impulse from the fall of 
the pallet AC. This fjWH on at each mwLh alter- 
nately, the [ 1 * 11 * 1 * being raised by the clock train* 
the pendulum only unlocking them. To make 
tbe motion go smoothly and prevent jar, a By is 
attached to the arbor of the escape-wheel by a 
spring ; it is Been in tbe figure. Ah the height 
to which the pallets arc Kited is the enure, how- 
ev«r unequal the farce cammauleated by th* train 
m*y be, the arc of vibration of the peodiftW 
remains conatane, as the weight of the arm and 
the ditfanco St folia are always the same. 

The gradual |>esrf*sctaem at th* deck required 
Alan improvemento in tbe regulating pnwer which 
final Ly reeulted in the compensation pendulum [sw 

PXHDL’LUW Ju 

The impro-vcmentB in the atw&peinent anil the 
peudulura bring the □lOthnnlcal perfection of the 
clock, as a time-keeping instrument, to the paint 
which it bu attained at thv present day, Bat 
the art of horolojiy would be ineoiuplate unless 
there were aims standard, independent of indi- 
vidual mechanical contrivanoeB, by wldcb the 
errors of each may be corrected. Tbia standard 
is supplied by obaervatorire, and th* methods by 
which time in determined belong to the details, cf 
practical astronomy. There are in moot parte of 
the United Kingdom now euftcient opprotuoitihre 
nf setting clocks by a oomnmroieatirni more or leas 

direct with throe rotabtLfltraieutfl. Wh*ia throe 

aro not to be had the stm-dial may still be used 
with advantage as a. means of appreuf Lmutinn to 
tbs correct time. The time which a clock ought 
to mark is T/irtin time, the definition of which will 
be found in the articles Day and TiHX. The mean 
fiime at any place depends cm the longitude. Sup- 
posing a clock to be wt to Greenwich mean Cimo, a 
dock keeping mean time nf any place will be 4 
minuteo foster for every degree of longitude eeeb of 
Greenwich, and 4 minntee slower (or every degree 
weak Binne- the introduction of railways, clonka 
K« usually sot within Great Britain to Greenwich 
mean lime. In the UuLted titatee, where the 
extent of eauntty make* it uhadviaable to uae the 
mean time u( one meridian, four abandon! meridians 
were adopted in iStSg— vir. 7V, W, 105", 12tFw»t 
of Greenwirh, Clocks Hfiowintf ■Eastere,' 'Cen- 
ts*!/ 1 Mountain,,' and ■ Pacific ' time are therefore 
respectively hive, aix, seven, or eight lumm slower 
than Greenwich moan time. 


For the n»rt Italy IraiiHtnbreLen of comet 
tine to the public there is at Greenwich Obser- 
vatory, as woll is som* others, a ball which is 
dropped by means nf electricity precisely at one 
o'clock, Bovuial attempt* have been made to 
keep (lie public docks of a town in perfect agree- 
ment witu the mean-time clock in the observatory. 
On* means of effecting this was V an electric 
eonneotion and a umdificaUnn of Bain's eleclria 
pendulum (1&40), by Mr 1ft, L. .femro uf Cheater 
fl&S7)h on the suggestion of Mr Hartnup, the 
swtTOnomer of the Livarpool Observatory, For a 
duaription, see ELECTRIC Chjck- A clock in the 
castle of Edinburgh, by wh«w mochanisni a gun ie 
Bred precisely at one o'clock every d«? p is oon- 
CreKca by lb* mean- time clock in use oWrvatoiy 
□n tbe Colton Hill. 

It ie nut known when the alarum or when the 


to avoid noise. During the 17th century there 
sxistwJ * groat taste for etri king-clocks, and hence 
a great variety cf there. Several of Ttunpion’s 
(died 171$) cloeka not only struck tW quortata an 


a great variety ct tnere. rreveras oi icrtipwp s 
(died 171$) cloeka nat only struck tb* quartera an 
sight bells, but also the hour after each quarter. 

The striking part of a clock («e fig. ft, which 
shows an English strikaiijpdoek by Elhcott, taken 


from the engraving in Moinot's work) is a pomliar 
uni intricate piecre of mechanism. Tbe motive 
power Is a weight used in a similar manner to 
that in the timekeeping train shown in fig. 1. In 
fig. d, c, d, e are the striking-train ; c ie a Ay 
which acts an a dro^ (o prevent the atriblug beiiiK 
too rapid. The ■Eriking-train ie kept in & "normal 
condition of trot by the tumbler or gathering paHofi 
/, fiiteHl to the urclonced arbor of the wheel e. 


Jp HA'I-M MUUi f/l UIVU|,VU »VVF — T'-V - | 

Ming caught by (Jut pin nt tli-e end of the nick o 1 . 
A few mLnut-a bsfore the hour, 0 pin «ai the wheel, 

h, uf the dial- train, mint,-: the arm, i, of the lifter 

i, .fe, f, wliieh in turn llft» tire lever wt, which has 
by itiMi of Ita iLOok been ha-lding the rack, u, fijt#l. 
The tail eml^ n, of the rack lb then forced by the 
spring, i?, agirin-at the 'snail ' p. The snail is attached 



It seems to be token fur granted that Tatar 
He!*, * reebbaaiedan of NmumberWj as early as 
!4tKf mode email pocket ■clocks oF steel whleh 
Bliowed and struck the houre, and vns driron by 
a coiled spring. These from their aval shape were 
ailed l^inuruborg eggs. The nest step wm the 
invontmn of the fiiace, m arrangement to overcome 
the weakening uf the spring eait became iinecilcrf. 
This also is involved in ubeourity, though it must 
]iav*ooourred early in the Iftth oentbry, ea the dock 
mentioned as laade by Jacob Zccb in 15 2ff baa that 
iriotlilication. At first a gnt eon! was iited, the 
chain l^eing a modem lavonthHi, The balance naed 
was exactly like that of He Vick's dock rfzg, 81, 
except that the weight* on tlie hjtob of it were 
fixed instead of banging. The next ntap of uy 
consequence wu thft Enaeotion of the balance- 
Hpring by Dr Dooke in 1&5S-6J, which wu the 
foundation of all the varied Lmpnivemrn ta ncenl tiog 
in the alrnmt perfect chronometer compensation' 
balance of the present day. 

Although watchee were introduced into England 
in Henry VIII. 'h time, they did net- CCrne into 
general use till tbe reign of Elizabeth, and then 
tlieir coat confined them to the wealthy. At first 
they were vary large, on account of tlifdr striking 
part i. solJ the] r cases, without glasa, wore pdereod 
with elaborajs open work to let out- the eoubd of 
the hell. When tire striking work w as. dispenoed 
with, they efcourae became much smaller, and gradu- 
ally drifted into Wing cmamautal rather than ill*. 
fub They were richly oireamcntwl with piuturre 
in emuncL, set in tbe heads of welking-atJokar Lb 
braceletfl , in floger-riof*, and enriched with th* 
ruoat ccatly jewel*. They were en-caaed in crysLaJ 
and in iroitariou skulls, and lq fact bceamo sabjeot 
to all the vidsflitudeo of fasti ion, through wliicb it 
would be needlcra fro 4s to follow thsui, Hu 
curium* will find much ontxrtaioing matter Eh 
Wood’s work already referred to. ftwrioua to the 
in vmtinn cf the boJonco-Bpring, watches {as flip 
clocke) had roly one hand, which showed the hoars j 
hut after that event tbe greater jxvwro el regnloUng 
the niotien led to tbe introduction ef extra wheels 
to carry minute, and finally uecoudH, hands. 

The watch la essentially a miniature edition of 
the ordinary opring-clock, except in two jiuinta— 
vis. that it him a hfrlMicr'-spriag Instead of a abort 
pendulum, and that, an the eacapement-whoel ra- 
voEvhj in about sit recroidp, an extra whedl re- 
volving in a minute is introduced to Carry the 
agenda hand. 

The traiu of an ordinary varjre watch 1* shown in 
fig. 7 = a 1* toe luLTfid enclosing the mainspring 
and turning, by means of the toaea chain t, the 
fdoea mid great Wheel c, and, through the pinlouA 
and wheel nd, t r f, the immp^ 'wiicel p. The hands 


to the hour- wheel of the dial- train (Bee fig. 1 1, and 
crtiiseijuenlly r*vg|ves in twelve htuiro, and nws a 
Htep for every hour. The jack, in f&HLbg on it, ie 
freed ItN Un; cictont uf a tooth ( i.t a tooth gate past 
the book at m) for every etep of rite snail. Aa shown 
in thi' tig-, nnc tooth would bo freed, Hid the result 
would i '0 Hull tlie dock would strike uilo ; when 
tire lost stop of the xnall is reached, twelve won Id 
lie struck. Tbe reanlt of this movement is that 
tin: Mtriikiiig-tTmia moves ss little till a pin on 
toe wheel d eatetien on the end of toe lifter I, 
which is tiirncil down through a hole in the 
plate for the purpoee. The i-oh tilling sound is 
called 'wHnihg.' i’rcciecly at- rite hour rite pin on 
the wheel A altpa peat the end, i, of the lifter, 
which falls, relieving tho striking-train-; tlte hotim 
are etruck oil the bell r, by the hammer s, acted 
on by the pins on the wheel h. A e the tumbler 
attached to the wheel r revolvro nn.ee for every 
stm-kc uf the bell, it galktr# up a notch of the tack 
at each revolotimi, unlcl it in stopped tiy a rctTUTi to 
i ts original position of rest at the pin on the rack $. 
The rack, tev*r, and lifriug-ptwearonftiraf tlie front 
pinto, and are pivoted on etude fixed into 1L A 
lever, f, moved hy a pointor n:i the dial, thrws 
the striking work out of gear when th* clock in 
required to be nllent. In tire fig- « i* an extra 
wheel for driving a hand to show the days of the 
i month. 

Clocks wblch chime the quarters and balf-lLon™ 
lLflve i generally a third traiu of wheels for the 
chiming. 

In England clocks are principally mstdo in 
liOndun and if andswortb neat Birmingham, though 
there ere many einalL Local rnnkcm, Many of the . 
ornamental clocks and timepiecea are monufoc. 
Lured in Frajure. 

Ihtlr.h or lroac £th cfroJbt w*re brat Introduced 
a boot the middle cf the 17th century. Though 
mod* on L ka same prjnr.ipto ilm ordinary clocks, 
their arrangemruts are much BimplLfied, and their 
principal part.--- m ihj* of wotal and wire, unlv the 
aciLiaf wheel* being brass. They aid vary cheap, 
and consequently became v*ry *olo»toi ra lower- 
olajHj huuswlrifld? and kitchens. They are made in 
the Black Foreat in Germany, ahil, urosidcring 
t-Ucir mode- of mnnufactu.ro, bto wonderfully accur- 
ate na tiiiLft keepers wheii protierEy tokeu tU4 of. 

They are now rapidly Doing superseded hy 
-I i.mc.' i rw -t tlockt* whiori, ;>is ae*uLmt oE thrir clicap- 
nes. 1 , nentmoss, nnd portability, have become very 
popular. Their manufacture ia a grant 
monstry iu the United fitntes, atl%ator- 
Irnry in Connecticut. Brooklyn, Now 
York, ami many oilier place*. Tbe 
wheela and plates are atampod, and very 
liiilo manual lidioiir i* spent on them, 
eve iv part beiii' r intoroh an liable to 
ffiiiLLlitjr-flia&.l riocikji. Their appearance 
i-' ton familiar to require a detailed 
ileaeriptiLiLi. To many of these cheap 
clocks alarums are fitted, which can bo 

f-*t to oouml nt any Irenr. Sec Alarm. 

— Tbe Lood bth perfect watch and ehren. 
oineter may li* snul to be the reaqlt of a gradual 
itovoki potent from tbe surly dock rather than 
that of any parlieulu- invantion. Tire Hmt step 
u'Ob obviously to find some other form of power 
than tho weights and. tbia was made in Lire end of 
the I Bi ll century by tlm invehtlro nf the coilsd 

spriug a* 4 motive power, but where, or by wfreau, 
ia uncertain. 


FTfT 

or -motion train are exactly os de«rib«d fur dock*, 
and are plruilariy carried by the elongated arbor of 
the centre -wheal d. As trill be a aan to the fig., 
the f ireer ^ of * peculiar abanfh Tbe reaean 1* aa 
follows ; When tb* chain, wniitb is fixod at tho 
broadrat part of the fua&B, 1* fully wound up, it Kota 
from the narrow part to the barrel whore the other 
end ie fixed, and of course tbe spring ia also Jolly 
wound, At thia point the spring i* et™ig*ec ; mhI, 
pulliug upon, the Barrow end cf the fiuee, lux the 
least leverage. Aft it gradually unwinds, end at 
the came rime becomes wcajkeY, the leverage, owing 
to tho shape of th* future, becomes in exactly th* 
same ratio greater, and thus th* power on the 
njOchiaTOy “ 4qfcoliii4d till the whole chain is 
unwound. The epring ia wound up by tbe iquored 
•Jr bar, th, of th* fua#* through an opening in the 
inside cose i tbe arbor of tire »pring-batT*l Tiedngof 
eoura* fixed. An Fngcuioae atop arrangement pit 
vent* the possibility of doioaga by *vcr-wiudtog r 
Tbe mainspring is a thin ribbon of finely tempered 

i|*ol (fig, St, The inner 
end i* booked oil to a 

-^ths barrel round whidh 
l« «oil»d,aiul thaoutor 
’a.. — '■ end to a catch on the 

Li ” iuBLde of tha rim of the 
a barrel, In tho Ameri- 

can. watches, -now so common, tbe fuea* la 
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ft.ce ol the paLlet, the pin At the same time pawing 
out of the notch in Hie other dir*ctifltt p leaving th* 
I jiI luirr again free, This arrangement it- found to 
give great accuracy *ud etead In™ of parlnnuAMe. 
A uuty p) E, cm the lever, prevent* the wheel 
Piling onlocked, Bieept whpu the imnttl*6.|](h it in 
the notch of the lever, Tut bam&m^^u. (1C, 


In the duplex escapement ti&vuiitod about I71WJ 
thd recapo-whw] h*> two «tfl of teeth, hence tire 
name. One flat, something Lika the lover-wheel 
ifig, li t, lock the wheel by pressing on the balance 
Rtaffj and the Other, standing no from tie alda of 
the rim of the wheal, give imp-ulna tn the balance 
It la rerdy ored now. 

The cbronGiuetor s p ring-detan t ewapemmt was 
inrmtnl In principle by Le Key about J Tfl* and 
perfected by Earnshaw (yfae also in*pM the 


psltat- ail tin-: f Abets are of ruby or sapphire ; /, 
the hlf ,'<c of the detent fixed at i by Its spring y; 
and Ji, the goM.spnng. In the fig. a toots of toe 
escape-wheel is caught on the locViug'pallfit ; the 
rfiHdiarga -]vd la t { curried round by the roller in the 
direction of the arrow), by pnaisg on lie and of 
tie gold -spring. which In tuns preasea on the hem 
of the detent i, bends the detent enough to 
allow the tooth to retape from the pallet The 
recape-wheel, being tidcuhed, overtake* thoimpblee- 
palUt mid drives Lt on till their paths diverge and 
they asperate. The wh«J fa again brought to a 


tha meehanum shall give repeated impulse* an®' 
dent to keep them perpetually in motion. 

As the vertical or verge wcaperaeut, 


a i0*^> owing to tto reeell 
f( JLt ) ) of th* reeaD^wSieel 

. 11 - 11 - and other 0aW4*> in 

oat tobe defended ou 
for vary great a«or- 
|1 T aty, attempt* were 

T irumad Lately made 

Y. 1* HI, after the tavenlicai 

of the halanre-srprinB 
to devise »cme form of Mcapenwnt whWh wooH 
give better reunite. Hooke, Huygena, Hautefrctlfo, 
aud ^Mepiob lbtrodfl«ld Improvementa, but the 
fiiat to imeoeed VH made by George Graham., tot 
inventor U tbs dead-heat raeapsmmt m cioeka 
Tbla 1* called thf or cyfindtr escapement 

(B& 10). It was in trod need In the beginning of 
the idto cwbUltY, and It is a till the weapement 
lud in many foreign watchca, Thu lmj(e|it la 
given to A hollow wit 1st the cylindrical axis of the 
balance by teeth of a peculiar form projecting 
from a hwitontaJ ctow&.wbeel. 

Other Jonhs of eecapcmobt in high estimation 
an the Imr, the dupiflr, and the eArenrMwbr 
* spring- dittnt ' eecaperoent, The lever creapo 


hIilikL by tli-e locking-pallet of the detent, which, 
on Ewing rclrwa«d l>y tbo dirwhaj^tiAJIet, h** sprang 
lM£k to tin original position. The roller, having 
tii&do its vibration, w brought l»eck by the spring. 
In Ike rot urn the diflcharge-paDct forces itself paid 
the end of Hio gold. spring, the jiniml»e-paJletcH*nt 
the teeth of the escape -wheel, and the balance goes 
on till the niDinKDtiliD in eXluiLLftted, wbwi the 
inducoa another vibration, the wheel is again 
.J, and the iBiapnlfts- jhullct geto junvthw 
By receiving impulse in one direction and 

only, the 
detached 


epiLOg toL , 

nnlnckon, L_ . r 

blow. By receiving impulse 

nn Wiring at S^irry altortUtd vibtatlou ['inly, the 

chronometer- balance is mono thorongfaly detached 
than any other. It is very delicate^ however, and 
though the most perfect "known, it cannot stand 
n>i3ft r li usage, and ia not eo suitable for ordinary 
pooKct-vrStohcs as a good lovnr. At sea the 
rdirootnaawr is hu.Qg in Gimhats (cj.v.), bo aa to 
be always hndmntal whaloW - the mo tins of 
the vessel. 

In watebw, ovan «w>rt than in dock*, tan* 
tioue o£ tompsrsture, unless provided for, produoo 
TsriatlEma in tfnj rate of ftolng- A riae in th<0 
teiiiperatiire makes the balance expand, and thcre- 
fore augments Its nuunsne of inertia. It ditdnisheA. 
the elasticity of the spring ; and the time of Ttbra- 
|Enn of the balance, which depends upon the 
moment of inertia directly, and upon tho elastic 
force of the spring inversely,, Err ineresaed — the 
watch, that is, goes mono slowly. A fall in the 
temperature is attended, by opposite results, the 
watch going mnic -rapidly than Wort, Compound 
Lion can obviously be m ade in either of two wayn — 
by an cxponHdvt for shortnning the etfeelaw length 
ot the balance-spring as the temperature rise*, no 
am to iaertas* thn 1 ‘WfLc !(im: ui the epriog t or by 
an expedient for dimioiishing the momebt of inertia 

of the bal*nco a" the tempBratBre rise*, ao ea to 
conwipond to the diminution of the force of thn 
spring. The fimt uietlioil that made use of 
hy .]nhn Harrison tq.V-1 In hie chmioinMtr, and 

it depended on a laminated har of brass end steel 
fixed at emo end, called a Mutpetuafida Car* ; tlrt 
free end carries two curb plpn, whfoh embrace the 
iHLlnncc epriru^ and, as the bar shrinks and expand*, 
regulate the length of the spring. It la never used 
now. An adaptation of the other method, unrooted 
in 1792 by Jons Arnold, run! improved by Thomas 
Kam. haw, is tliac which id always employed ppw. 
Fig. 13 shows the 


^ ii. 

The mby pin works into a notch at the end of the 
tev*r. Mint the pin and notch are so adjusted that 
wben * tooth of Hue eacape-wheel D Leaves the 
pallet the pin slipe nut of the notch, and the 
Dttlance ie detached from the Eaves- during the 
ToniaindcT of ite swing ■ wbenoo the ne-nvo dtimcktC 
lever etoapement, originally aypLied tothie errands- 
moat On the WlancO rttoTniog, the pin again 
eaten the notch, moving the lever ju&t enough to 
allow the tooth next in order to recipe from the 
dead face cl the pellet on to the impulse fare s then 
the teCapo-wbwJ acts upon thn lever and balance ; 
the tooth eec&pee, and another drop* upon the dead 




fi>*TO HjJiipjnyCd for y. rll. 

marina chronometers, 
and fig- 14 that for 
pocket chronomatera ** 

and wstehte ; I, o, f 2 _ Jf 

(fig. 13) ia the main GfjP' ^ 

bar of the balance; "Jf • — * 

and #, f, f are twci Ml “ 

cotopouml bate, of Vu, V * 

which the outer part 
Lt of htass and the 
inner part of eteel, v 

curving wpighto, c, V-lJ 

<f, whcige poeitifl-n may v ,„ ,, 

be ehiftofto or froiii ^ 

the fixed end, aeeotding ae the coiupeiiaathHi h 
found urn trial to be I css or more than ie desired. 
Ura^s expands more with heat and couttanu mart 
with wld than Htoal i wnreqacutly, as the tempera- 
ture risee the bate with their wei^hta, being fixad tL 
on*; emt to Hie main bar, benri mwards at the free 
end, and eo the smujmeisil of inertia of the Iwlahto in 
■LtmisLuilK’il ; mi it f-rilU they bend outwarda, and the 
moment of inertia ia itLcreaeed ; and of courts the 
■limiimticiiL nr the increase must be made exactly 
to eorrespoud to Hie dlbiitiutfou or lo^cato in the 
force sf the spring. Thn screws, of, if, fitted to the 
fixed end o! earth at the cfunpuirsiil bin- n,ri> ored 
for brin iring the chronometer to time ; eometicaea 
the smaller oeien are diapenaed. witli- lb fig 11 the 
principle is the same ; o, a, a, a aie the time scrowa 
l equally dintriliutod in thv wateh-baJatito); tbo 
othcTK nrefnr com pensation, and their positiniLS ouy 
bo shifted or larger oore luteritutod If noMssary, 

The modern marine chronometer ia just a Jarjpi 
watch fitted with sll the nontrivanew wbieb ex- 
poricncu hs* shown to be conducive- to aocuiate 
time- keeping- g. tin cylindrical balance-spring, 
the dotnehod spring-detent ehcaperoent, and the 
compensation AialBiwrt, Ha-rrison's chiroiimucter, 

mentioned above, was the Grot, aud was cmnpleted 
after msny yeare of ntndy in 1736. Por a de- 
Mripriihn, nwc British Mewflogital Jwtr*£tl t voL ix, 
page 120. After many triida jtnd improvemnita, 
und two tret royages to America, imdfertaken for 
the F^tiefactiou of the coonnlesiou«ia, the last of 
which wan completed on the leth September Iji'ii, 
the reward of £20,000. which had brer, oRVirei by 
pnvemnimt for the best time-keeper for ascertain' 
ing the lonpitudo at ere, w*c finully awarded to 
him. Ifamson made many other invemtiorui and 
impravements in clocks and watchen, indudiirg 
hie- main Lai nil: g npriog to the fiiaoe, to k*ep tfrt 
works going while being wound ; a form of remon- 
tol re recapcincnt^ &c, 

HomewhaX later than this several axscllcni chron- 
oicnetert were prqiliHfod in Franco by Berthoud and 
Le Koy, to the latter of whom was awarded the 
prirt by the i Academic Kn>alc dre Sdenoee. Fre- 
greea was still made in England by Mudgc, Arnold, 
*ud Eamshaw, to whom priare wsra awarded by 
the Board of Longitude. The sul^qunnl progreeo 
of watelL-ina.lt ing biui been chiefly directed to the 
cos stnictio-n of pocket-watob-ea on the principle of 
:uarisii: clinjuuitietera, and ench accuracy has bwi 
obtained that the average error ia reduced to one 
second a day. 

The compensation of an ordinary halaaw chron - 
ometer cannot be made parfactly accurate for all 
degrtre of trFopcmture, out only for two points. 
The explanation of tbia lire (n the fact that, while 
the vanntiuue of elastic fores in the eprisg go on 
□nilornaly in pregortfon to the riae or falfcJ tbo 
teinp^rni-.ircj the inertia of the balauee varire, not 
inversely as^ toe diatoure cf its weurhcs from tbo 
Centre, but inversely u the rjmx ol the- distonee 
of the centre of gytathu from tbo centre of motion. 

The particular 
points in the 
caee of any 

ehro&O meter 


are matter of 
t d i □ atmert. 
For iu stance, 
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one ah ni un- 

meter may fee 
made to gg 
Fi|f. 1 - 3 . accurately in a 

temperature of 

*T, *ad IM m i t 4 DtMn,lgni 1 rf 80*, At other 

temperaturea being not bo Ptocnrnta; atioLlirr 
chrenoraetor to go aucnratoly at 4 tom pc in hire 
Q f W^r It is manifest that the fom-Cr 

would bo adapted to voyagra in 4 warmer, the 
latter to voyages m 4 onldor climate. To mom 
lolly adjust the compsnaatuin certain piece* wa 
fined. to tbs balan^o to sot in heat or in cold, and 
this k called auxiliary eompeiwation, and there are 
ai toast two *r three balances invented of recent 
years, <hlc of which a shown in fig. IS, whedt am 
jinicLically »*lf.*dj anting for tire onluHuy rauge of 
temperatures to which, marine chronometer are 
subjected, The solution of the frsWom seem* to 
be in setting tire lamina flat instead of vertical, 
and making the bar also bimetallic, 

Appiritus for testing chrouometera have bean 
las^ in us in the obstTvato ri«n at tireenwicli and 
Liverpool. In tbe latter there is now an extensive 
Apparatus, fur this purpose, davl**! by the ingea!- 
mi a*toocnnier h Mr Hartnup. In a nmm which 
la isolated from noise and changes of temperatm-e 
the eh ran 0 10 e tors are arranged on a fr»m,n under a 
Iflam ease, so contrived that they may bo anbjectod 
in torn to any given degree of temperature- The 
rate of eub under the different taraperetnree is 
bWtrred ud noted, and the ehreuomoLom regis- 
tered accordingly. 

A targe proportion of modern watches. are made, 
to wind aqd to »rt tb* hwnda from the pendant 
Fig. Iff shows the form of luyleu work chiefly 
employed in EoglUb non-fawn watches, The 
chief part is the three wheels working in the 
rocking* bar ni; one of which gsan with tho wind- 
ing-wheel, J, (A the barrel when the tocking-bnr, 
which Lh capable of a little motion, is in its normal 
place, as in the fig. _ A centtate wheel is fixed on 
the end nf tbe winding-batten -c, and by its means, 

when the bat- 
ton is turned, 
the i train is 
set in did Lion 
and tb« barrel 
wound. When 
the hamls are 
required to he 
bet, a jmihIl- 
piece in the caw 
Laaiing on the 
end, f>, of the 
ranking-bar 
is preswxi by 
the linger, tak- 
ing the rock- 
ing-bar wheel* 
out of gear 
with the wind- 
ing, and put- 
ting them Lel 
gear with the 
Fig. IB. haad-wbreb at 

s', The bands 



may then be turned by the winding button, and, thi* 
poah-piew being let go, the tnnvn re turns to its 
normal position'. Tire use of the fusee being at- 
tended with some aim ant of complication in tbo 
keyless median tfitn, it is genially dispensed with 
Oh this acw a at, and one of t3ic most modern 
arTangemenla in an English keyless watch hi 
shown in fig, IT, The barrel, a, i-j here made to 
occupy all the 

height between / \, T'-- v 

the pillar {or / ’** -*<“*( 1 ^^ 

lower) plate and / j yss.* 
tbe top limit of / 

the movement, ( | j \j?i 

and all the apace J V '■' J Jf 

between the ten- | ir“ */A 

tre pinion ami the l ... 

balance cock, in \ ^ — - <3 , 

order to get n \ |Jv— V -jftr - / 

Long, thin main- L 0 // 

spring : the ad’ x 

yantago of which 

fa that there ia ^_^- 

an abundanoc of Fi* 17- 



power |mucli 
more than is re- 

^nired far a dnv's toing), and only a portion of rtie 
Spring is used for Lhe ordinaiw wind Log for t-wenty- 
four IjiJam, Till 1 ) pcscttcal fv in wares an adjusL- 
inenc of the motrve power V) nearly e^uat to that 
obtained by the use of the fusee salt is possible t<i 
arrive af, 

ilt|siaLLng VAtchcs were fimt made about 1^6, 
tho invention being claimed by Ihuiiel (Juaje, 
EdwanJ Bartow, ajsd Tompinn. They have a 
striking mrengement .van' much on the prtucfnEu 
pi tbe B-trikiH^-ulcMsk, iind on ctjinprcMiiiig a 


ImkkI ttar^ its Hqwevv freely in h^Liii*Qmi: racemBa-, 
at tbe extremities of usually simple or un twain; hod 
t the colour iw deep blue, and. the nnoponod 
flower Strrmgly resembles a b^lmot or hood. 

norerp+rfMlI&h Troe+ See UkU fOiL tft), 

il orsesh Of I TIK, In olden times heirs*;* gsner- 
ally went imsIiLsI, jus tlii'y now do in many eastern 
■-ountlies ; but our niAcadaoiised nxidh and imvnd 
s'trecto, fjr*- tHkflre and heavy loads, would speedily 
wear away the stoutest. Imof*, mid a rim of iron 
lias accordingly been Long in use aa a promotion, 
liL^tylc wi d oatSera the horse's thoe vartea almost 
ns much as bis master' a boot. And bkc it. when 
1 in-dly made or unsMlfally fitted, produces -serious 
inconvenience,, and even IhulI* to nncidents and 
iliiejabL When the feet are rtreng and preperly 
in an aged nothing is bettor than a plain shim df 
tolerably uniform iKrejuiLli and thick mean, carefully 
fashioned to the shape of the foot- But many 
^Mtod autliOrLtles prefer u-hat is called a seated 
"hoe, which Ims a level part for the crust to 

rest upon, and within tli at tbe inner half at the 
shoe towandH t lie *ulr ao rfaco ia bevelled o!f., Th]s 
suatoil sltoe is thus wider than the plain nlioo, and 
lienee affords greater pretectEon far a weak or flst 
mile. For faulty 01 ditftftseil fort apecial forma of 
shoes are made. Jn all healthy feet the slux; 
slu-uld lie flttc^l to the foot, and nni, pp. ts ornn- 
mosily done, the frent cut to fit- the shoe. Another 
f rsrpipii t enifT must be avoiderl---lkn , pjTiF the shoe 
sliort ami spare at the heels. For toaaatere tbe 
t)K! di tire fore-shoes should lie eligtitly tumad up, 
which greatly obvi^tos tripping. Tbo JiinH-*hocs 
are peroral Ly th ickened and soinciiincs turned down 
at the ln-d*. The aumber of iiai In icuiuired muet 
vary somewhat with tire weight of the shoe ami tire 
smtmltrti’Ki of the horn - v hve is tire rninimnns, nine 
the iiLaxlmum. It in ihijrei-twnt, however, tliat tire 
«b*e» bo lirnily held on by as few nailum possible. 
In a saddle- home wjth sound feet three or. tire 
outaide and two on the inside ahnuld wliico to 
bold a well-11 Lbed idrefr- Horace for heavy draught 


“pv n "ivc aou jiarue hi gu 0 ^ 01 repair, and repairs 
ere ooeLLy, They have nearly gone cut of ure. 
For atop-Mwand arrangcmcntB to tewntl ewtft 
paasing eveate, s«e CiiEOSOtiHApn, 

It Kutflwnd watches ore mostly madent Fr^ion. 
Liverpool, Covet try, and at Cbrtanm]]. London, 
wbens the division of IaIheit principle ih carried 
out in an esrtmrre degree -inaeiy i^mall factories 
main rig, for lnetance, only bulancee, othera springe, 
others taae*. others hands., &c.„ <m!v EhaL amall 
number who put tire wnrlte together ireoinc tire 
complete vtita At Kew Oi*irrvatorv tliere are 
arrwugomoBLts for hwtfng watehf*, and grant- 
ing eetti&Huttos if aatiafoetory, on payment of a 
fee- In the tTuitod States tire manufacture of 
watches, like that of clock*, in. carried an in a 
uiDxb more wholesale manner ; the wheels and 
pEatea lreing atampe<L hy machinery, orrery similar 
fiart baiog exactly alike and intorerangijable ; and 
on htOinnt fit tire woptuny of munuvl Labour, 
they can ba turned out marvelloosly clreap, 
UeuRJo.1 ly the large clock-faetorieti oloo msuinfoctu r« 
watches. 

Hone^adlsh IfwA/Mdo dniMnyKi], a pet- 
anninl hsrboceorLS plant, belonging to tire natural 
order Lnicifern- cuid to the same genus a* s curvy - 

gJAA-i. It JMHBW-.IMl-.-; tllL 1 : MLllte ILIltiALTOrl III ti T pi'll- 

pertieH aa the latter, but is bettor known [mpularly 
mi account trf rtN mre as a onpdipirerit with miuite 
Lh id. It L* liigbly siitiiulimL, exciting tire atotnaeh 

arel pnurotiug tho 
secretnuiis inartieu- 
A. Lnrly tlret or urine, 

, r iNte n fte virluea depend 

/' £jr &f n_j>on a voJatiLe oil 

l ,1 a Hllidlar to nil of 

K uniatard. The oil 

W? aff cent of sulphur 

tel Its other elements, 
3BF_lf h jHl and is recognised aa 

' JIB. .. , one of the most 

B2 powerful artineotbu. 

A ^tJP' tics known. Horao- 

3 1 /odisli Li a unlive 

^k} of south -eastern 

nnp 1 Eun.ij:C, ha^ lung 

K ■uV\ trecn cultivated in 

ml M British garde-ns, and 

#f ™ 1 is nLrtiiraLised in 

j^EK' fflvl sonre parts of Fng- 

I / V, land and Ireland. 

I J For its jjerfnret eu]- 

tivnlinn it requires 
very deeply-wm-kcd 


A toaad Fcn-tHS pripazita fur Ui.n bLna ; 

A, .A, Bn Man ti a,,, treat: B, tt* tos cut mil to (to 

clip; <\C, llm i| ■■■.rtcra- if Ihc c-mst ; D, b, tiro bun u tb«r 
*w**ld iw It A, v- itii tiit nil rhw btnrcr;i ratio : I, R. ito 
sngltv bt-t'*«rL th# h.*rh *r #3 ton, -"hers comp i-pc-mt ; 
I'. V, I hr ttinri (-uriaw »t the- Em ; O. ( 3 , (to bultmiu t»i*j 
H, (in' cleft. 

are generally Hbod in Scotland with tipe and beebi, 
which afford increae-ed firmneHi of tiAid and greater 
jiovoeT, ii'pecially when dragging heavy Joada. Tn 

t ireeerve dre foot in a snundslAto tbo aluns should 
** removed every month. When the shoe ia eare*. 
fully taken off lire wal Lutuf a™ an whicli it has 
rented shoo Id tto TELspcd , to remove any lagged 
cdjjte And uiiy jiuitcuciA of jullterir.L' pni I k, Having 
hir n month boon protected from the wear to which 
the exposed |>OrL LiHiH of the (not ore subjected, it 
will jimbably have prowji eomrideiably, and in a 
stout liiref will requite to Im out flown with the 
dmvdng-kiufe, especially towards the toe, Except 
in Mtnmg reel niul in farra-horaea working 

on soft land, the surface of the ante bncovcrod by 
the pIiim! ireldnm rMnirt* to be cut, It is the 
natural protection of the internal drlicato parts, 
ami must Ire prefcrablo to the leather and pade 
often artificially snbetituted for it, Thn hare moot 
likewitu: rcKinin nntonclicd, for they are of great 
service in supporting weight; whilst the tough, 
elastic frog in uh t Ire acrupulouety prepe-rved from, 
the destructive attacks of Llm knifr, nod allowed 
unltijured fulfil S 1 h fonctione as an iis&enalbEe 
pod, obviating concussion, and Aiijiportqng weight 


« mmT, fTwu which it i* 

very 4lifTireu.lt. to enuM - 
cato, as the smallest 
bit of toot not re- 
moved will emit a 
I rtLil. Crnre* of fatal 
poisoning have 
RmOb of tioriA-rwlii.1!. -Jn J n:id tevcml teracs ire- 
H-ouksliood (H curwd through the 

ignorant miHtaking 

tire root* of Mnnkslrowt [q.v.) tor tlroire of itgerre- 
tadish. The fonoer are powerfully podeonoue; but 
them pm mi resemblance oetiveeij the two plants in 
any rcapect, Tire run to of Ireore-rAilieh an? Fong, 
tefreriJiK, cyl Ind ri :uil, with n creanr-cdlooireJ akin. 
Tlicste nf ritoFikehood mre short, irregular id shape, 
blunt At both ends, and have a nub-brown skin. 
The root-loaves nf horse- radish are from 'H to IK inches 
lonK hy fi-roLi J to B inehta bread, entire, but often 
toothed on tike margin*^. Those of imuikshoiHt are 
roundish in outline, divided to the base into five to 
seven dccply-cnL linear, H Fiely -posnted seguicntc. 
The flowers of home-rAdish, which are sparingly 
1 11 - i,l 1 1 1 in Britoin or tlio United State*, are l*.sme 
on branching stems About U feet high, and com- 
|K*rf of fnur pure white ypreading petela Monks- 
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When t he shoe is pnt on and tins nail* well driven 
htune, they should iw broken off about an eighth 
or even a sintcenlh of an inch from tS'fi "ertaiE, and 
iHtninicTcd well down into it- Thiii obviously gives 

(lie hllOO a nitldl III III:'! hold Lima [tlfi H-Mld JiracLLIIL- 

of twisting iifF the projecting tioil clone to Hie cru&t, 
find afterwards nuipin^ T 
stilt rom*in. WJten the si 
the re&p may bo vn-xy 


down any asperities that 
mn: itj iinnly clinched 

v li^litly run round tfic 1#WW 

rivur^jin tlii 1 ! crust- just where it meats the shoe, 
to smooth down any irregularities : but aLL furtiicT 
isHtMiJ the nisi? riiiiat be iiate i d Lctod. The clinched 
nails if touched will only have' elixir Ijjem IloLiJ 
wakened - nor ttiufct dni upper vortjoaH of Kiti 
crust, which bladtuniitlts sre ki U of rui-JaiiiR 
out nmEieit iui.i] whitened, be thus «n»tcw]y 
deprived nf t1nv,i‘ external nnotumifl secretions 
which render the nnrasped foot bo tough and 
iiDim 1 ? wnil mi free fron. Handeracbta. The honE 
■cannot be too dry and tough. from time to time 
vnnnilH nibrin 1 1 Lx luive lhfifin tu*d fi to- fix FiIu'kjH to 
horses' feet without nails ; and a shoe he# been 
Invented, w’IiloSi ia aai.il in h*vc jinnwmtl (lie pur. 
poke ; Lot in the opinion oE many the system is 
still imrifttnra, and rcrpjireii tn lie nmre esU'mdvdy 
tested. 

Uolbftft, * tad [tf (orjioenting vegetable utallcf, 

iu.un.11v mmiHHintol by a eWI franw, employed 


Dpimi| r ^tiH)glie ), a fi^’iu 1 - in 

plants Of the natural order Rura^dncur. of which 
tli«Ta are many species, all af a course npirfaranos, 
with smnj.ll ftowera. The Coinniun Hmanirs-tongtiQ 
(£. offlriflafeJiB a native of Knropo, A*k, Africa, 
ami North America; not uncommon ht some parts 
of Britain, especially oear the sea-coast, ft has 
soft downy leaves, of a dull green wtOPr, purplish- 
rod flowtiru, and a atom ab<ntt two feet high. 


HnHJiii’r-tuOK'iu iCj'Itt.ViUIK pjS.'SMn.’e), 



Its odour ia very [littgr-eeableL The remt wax 
formerly administered in ecrofulu, dystsntcry, Kw-i 
and i>> said eh lx? anodyne. It in also one ol tits 
pTclcndd.l specific* lor serpent hires And hydro- 
phobia. 

II Misc-fl y l 1 ■ n kj l-.vcs tV; ■: r 1 , perhaps the moat, 

familiar and widely distributed dipterous iBseet 
Adult* are to be seen bins whole year round, though 
natural I y inesl luiuterous in summer, They feed 
indjsmririiiiwitiiiflly on wbat- 
ever they can suck up 
p'Sjjij t tliroiijjrh tliyir fleshy prsi- 
JkM\ lxiftcie or ecrape off w jtlt 
aafi their other mouth parte. 
FI ■Ti T: fy?/ Thy fcjonLea lay their eggs 

t2. IVjjjyr J in gmups, about eijfht days 

i»fter pairing, and Ilia whole 
development oertipiea about 
1^*® Kt - - ~ ' * n month. The eggs 

in decaying organic 
of in any 
ars 


I® matter, in dung. 

yj J tilth, and the larvie 
"M hatched in & day, or even ■. 

w less if the wca tlier be w»ns, 

Ki£\ 1L These laivo; an; (Cttmtli, 

t of IsmeH-fly, ',;rh raked maggOLs, without le^i Rylrwlpn Ptm 

tt.iiw porra at mil ilistinctnead, with srmSl 

Smm'a ffnm^nuD* booklet:; n: llu; iniiutli, aitd in *11 dirsetiona through the maws E*e* HtpRsO* 

tl,. * a Lejih r t.li, of about ono-t3iinl trr .vrjti> ). The an noxenl figure Mp-reoanta the eeften- 

of an inch. They feed on tial parts of the maoliine, minor details of con- 

lLc debits, novo by contracting the alido- struetUm lining oinittaiL F is a strong c4Wt‘iron 

and growler about' n fortnight. Then fhfiy y r (AaL.Hteat cylinder, open at the top y B is 

a plunger or rain which fits watertight into 
the cylinder ; tcv prevent leakage a Leather ring 
Ml' ^ U-sh*p*d in ftfiction is placed in th* Oavfty ty 

w / any water trying to leak out forM* tliS two Aide* 

. ' .1 V I /"A} / of this ring hand agaiiWt the piAton and the aide 

■"^11 p •• J L I t ' / of the cavity, and Ml* greater the preeeure this 

G, t/dTfc I - jMSwry tighter it keep*. Thia form of packing is now 

. I iMjKl often replaced liy an ordinary atuffilfW-POX filled 

QL T-'p “ 1 L r . ZS&mM& f/ with hemp packing. A pij)*, W, leads from the 

r jry^* P *' cylinder to n force-pump, 11. By means of this 

— pump water can be forced from the tank, T, through 


n ff . 2. 

■nr: n- TOininiaml <jp-l BriW"!'*: d, mill]. 
[ ' [inilBii^ii u, Libi:l lir, Il|m nf ' nrvt<i»Cls !" 
' jjP iIh h , ' i, ! Ii-.rii, ir-llfc l:=vfethlri]; ".■'•ri.i 
kj. tk .'n-l ,.f n rlj - h fwit limlih niintftUlpH. 

1 -i - . iwti -■•c-iii-.iili! i-liwi u: j twii meiiicniMni^ 
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through the pipe K, anil stwlKss out through the single atom of hydrogen b uitH arm for all the arms,) 
now cpen valve A away ui the waste. jdpc ; in doing may bo engaged by such a group as CEI Jr eo chat we 
aoit^qoiitsi wimpd^rabic vetocity, and iTApnasu™ \p' x ftltothur paratiin, t-'lij — C-’U-. Tliua we goon 
therefore on the under aide bf the valve A iaera***?, ™ "dug a senw, Cadi member nr which differs ["rom 
wad finally becomes great enough tit clone it. The the preceding one in having iui extra OHr- Thus ; 
ttoav of the water being thniB suddenly checked, OIJ^ Methane, 

produces a cieat reaction, and by ita momentum CH,— CHj or C,iE d Ethane, 

Open* the yalve B, and fortsea a portion of the water C1H 3 — Cti ; — tlH* or f’jH^ Propone, 

into (lie tif-WHl C - t the energy betas expended, and hi> on indefinitely, It will, however, he noticed 
the pressure ml Eh tgohi, ft clones, and A opens once that when we iulai to n liighur tnambor than uto- 
niorc r enabling the water to rush out to the wnate- pane, by replacing an atom of liydrogoti by CH„ wo 
pipe, and ao the whole operation is repeated. The may do ho in. two way a, aocoMliny m the- ofoin 
two vjlKct thne altentately oner, Wldolow, and water replaced 5s. in the Cllj group at einier end, or the 
is delivered nrwh time into the air.oliaibibcr, C, the ijff group in tlie centre. Tire result is that two 
air ui which being compiled acts as m air^di ton, hydrocarbons are iio&ilrle— v L«. OH,— OH-,— OH.-,— 
hoping up a constant delivery through the pipe D, , , UH,-. 

Otlu, and also r -, (r />CH — LfcL. la kke manner. 


t-AAcn Mai part in the digestive process. 

Commercial, muriatic wefrf — to use the name 
employed by manufacturing chemists— is made by 
heating in Iron cylinder# rummou. hull (chloride 
nlandipral and oil of vitriol Mediated sulphuric 
acid), aiid cotuSon sing the evolved gas in water 
con tel noil in a series of stoneware Wolffian Bottles 
(q.v,], the reaction bd.ng explained by the equa- 
tion ; 

™*ITItaa. >telri™hl-ta 

NaCl + R£Q t = HC] * Na*SO A . 

This oammereial iLcid m rcy contain various taipurt- 
r L oh — ah. for example, iron 4 whicli gives it a iuighl 
deep yellow colour )„ the chlorides of eodiuiu and 
MMniC— the latter being derived. from the oil of 
vitriol— sulphuric and snEpbimms nciila, obliy-mo, 
&c_, from whicli it can Tie pmrified to a great 
extent by dilution and nedistillatton. 'If pure/ 
any# Miller, 1 the acid should leave no residue 
when evaporated ; on satu rating it with am men La 
it should give no precipitate of oxide of iron ; 
sulphuretted hydrogen should produce no turbidity 
to it, which would be t-hc case if arsenic, free 
chlorine, or wlpliUtoUifc acid were present s and 

repr^nte the nunSber of atoms in tMnnuk ‘ S' S, 1 

The Wgjw, C. H 4b . — The chief of these are ^ 

llthyline, t^H,, tbopvlcne, C,}t Rirtylemf, } 71 BCjlll * ,01L " ™*af he detected by tlm 

Amyl one CH fitc. ’ and it will he ofieer red tlLftf S}i tl1p " ?t t 6 ™P* ^ f w|lltl ^ n oi " ltraC f -f 

in afl nf them ^e percentage composition is identi- J ^ ^ 

oai. and that. Each mCmteTr diflcis from the lower ■ ^ ^ . 

one by the addition cf OH, When acted on by l!lLLnc “ ld - btlE m A 

chlorine, broil line, or torfLno they rtadlly form oily u ^ Mid (Hn der the name of 

liquids, stich (ia rfuteh liquid, and, generally apealt;’ spirit of aatLl wsm known to the ilcbcmlstii. 

mg (I my iiiaritedlj 1 differ from the paraffins tn Inc Hydrochloric acid gas was discovered by Pricatley 

readiness with which they unite whether bodit* i n 1772; ami Davy in IBLO ascertain^ that it 

waa twnij.m«6£l of chlorine and hydrogen. In many 
llydroriiarlilcfi^ or H V DUOCl j AHiu.it : k.«. of their properties; the analogous arida, hvdm- 
fece ASAUHAEira, and Vai.lishpria. bremne, hydrofluoric,, and hydriodic acids, reesnible 

:'Jrclriirh|i>rlr Add feym, HCI E equir. ^drftihltmc acid. 

SB’S) In one uf the meat important compounds 

in inorganic chemistry. If the fwv gasc* which HT'ilriicysriic irid, HCN oi SOy, known 
enter into ite composition f hydrogen and ohlorpn*) (na I 3 nitciic AciJ r from ite having Wn first 

ho mLjtet ? ai equal volumes they will remain with. oSHtaincd by Scheele in 1732 from the aul*taiioe 
out action wjion each otlier if kept in the dark ; known as Prussian or Berlin Blue-, is of almost 
but as soon 'ha they are brought into din^t sim- equal intermit m th« nh«wi.ut-, the physician, and 
light they unite with a loud explosion, and hydro, (he toxieologiftt. 

chloric add gim ih the kmiIi The principal {I) C'Aemiftru.— Pure anhyclnma hydrocyanic 
characters of this gat are that it i* oWovriow, acid in a onteiLrt^M*i > highly vulatile liquid, with a 
Lriteiasciy acid, iTresjurablo. und even when largely npeqilie gravity of ft-fSK at fi4" !■’. It boila at Kt' 1 , 
dilated is very irritating to the lungs, and eyes, and solidifies into a crystalline nww at 5- 0, F. It 
and very injurious to vefietation ; thru ii ik heavier pweessso a vftry penetrating odour, resembling that 
than air (itejspecifio gravity being l -2474, air !*ing pf |>e*ch- btcasoms or oil of bitter almonds. It 
taken at l ’Oftfi) ; that if cap Ih, condensed into a burns with a whitish Maine, nwh!en.<i titmes jinper 
colourless Eiquid ^ that it is very Milnble in water, slightly (its acid proper tik being feeble (, and ia 
and that it is neither conibuetihle nor a supporter very wluWt iu wnter and atcoiioL l^ura hydro- 
uf combustion, When allowed to eeeane info the eyauio acid may be kept unchanged if excluded 
air it produces; white fumes by conoeneing the from light, which coca-shins its deooinjmtiUicia, and 
atmospheric moisture. If the air Tie previously the fenuatton of a brown substanMi known ns ]sara- 
dried ii n such fumes aie appaient. cytiiio^eyi. Hydrocysmicacid is rciuKly obtained by 

The t^Ln tiiins; uf this gas in water form the aeid distillation From the kcmC-la of hitter almonde anti 
which wan first known im Spirit <?f Sn^f, then as many kinds of aterte'fruit, frean the leavea and 
Acidy and whieb ih now tensed JFfycfm- floweia of various plants, and from the juice uf 
r,hh/ric er Chlarhydric A rirf. A saturated watery the tapioca plamt [Jatropha moniAof ). Annydrouji. 
solution of thLH gan at dO* {4-4 ' C.) hsw a HpeciGu hydrocyanic acid may Wi obtained, by Mio action of 
gravity of t"21. and (awnalsU of l equivalent cf fbc coticOntmted hytErochlorie acid nn cyanide of mar. 
gas dissolved in 3 equivalents of water. It fortim a cury. Tha diluted hydrocyanic acid of tiia liritjalr 
roloilrless, fuming liquid, which acta ae a taustit and athar pharm»copu;iau In, bowoycr, of mora 
On iiecting it Hie ga? is evolved abundantly until practical imporbincC- H f 
the temperature reaches 33ft 1, \ lift* C.J, when tbero ' 
fliutila over a diluted solution, having a specific ... 
gravity of IT, end consioting of 1 equivalent of the a 
gas and S i.'quivaleate of water. It ie to theee 
pel iJt-ioriH- of hydnyehbirir. acid thnt lltft term liyrfro- 
c4fon> odd is far more commonly applied than to 
the gas itself. '-Fheyf possess the ordinary 1 char- 
acters. of nn energetic arid, and neutralise the 
strongest bases. The neutralisation I*, however^ 
not in consequence of the acid combining with, the 
oxide, but is due to the si rTiuttaueouB decomposi- 
tion of the acid and of the oxide, water nod a 
metallic chloride being formed. If M represents 
the metal t-hc reaction is expressed bv Lhic equa- 
tion M^O 'I- FT Cl = MCL + H s Or AJl mataEs which 
at a red heat de compote water also decompoea 
tills aold, and caue« an evolution of hyilrogon, the 
reaction Ircing expressed ae follows ; M + UCI = 

MO 4 H- Hydrochloric acid ga^ is a common 

gsjtftonft v nlijLti Ll: ptoduet Free hydrochkiric (vcid 
m a very dilute form La also a constituent uf tbg 
gaetric juice of man and animals, and plays an 


literals, us, ror lriistuiLce, ac^snic, antirnojiy, copper, 
and gmtaafiiuin. The fii^t 1 wo of tlmse ate the welE- 
known ^ases, oraaninratteil hydrin. AnH,, and 
anti innniurctteil hydrogen, SLH,. In the case of 

m^lionta, tEie hydride nf ethyl, C,IJ.Ef, for diluted 
instance, was at one time supposed to he a diljforent 
siLtotance from dimotliyl. CH.CH,. but time wore 
eventually proved to he identical, ao tliat tho terni 
uy-uridQ, in this senBe p jw now obaolete 1 - 

-E j'drobroailc Add, 4 lj ^r-r, H Dr, invisible, 
pungent, noli I reaction, fnruee in mobit air, liquid at 
- fi3 v solid at - I (XT C. i prepared from a 
arOlQ Ids plus plLiispliLUiU ru:id, Iir pnospliot'us tri- 
bromide pit n ivatef (2| Aqueoua KdlrHitm, smalo- 
utuis to commercial hydrochloric acid, is wantoned 
sy boiling uiitai H Hr Hints to 47 per cent., then, 
distils, unchanged. Seu liincmcMi 

Hydrocarbons MIoiijt to the department of 
n^Tganic chemistry, and may Iss Hluirtly deiined as 
onnqKHinilu of carlran and livdro^n, suul nothing 
elec. EfespLte their upji arc fitly simple nature, they 
arc frequently very eomple-H, an(f exist in bucIj 
numbers as to bewilder the beginner in chemical 
study. Framnatcly , they can be gathered into 
gTOupe, each having distinctive characters, and the 
ntcinbera of wlLich are closely minted to ouch other. 

The <di lef i if tlicsMi itTe the ParaitiiLa, the Olclinw, 
the Atetylenss, the Ilcn^cne (q.v.) aerlee, and tlie 
Afitliiaaire iq.v.) group. 

Tlie Pui;t$i (4 arc found In natural petroleum as 
well as in the products nf tiic destructive diaLilln- 
tinn of coal, and are known as mtitrnted Ayofrocur. 
itoiLj. By this meant that the carbon present ie 
already aatn rated iso to speak] with hydrogen, nud 
liat* no tendetmy Pi unite with other cleiuenta oi- 
Enoleculcs, -iJrapliieally, eitrlmn rimy be represented 

uu -t-i-C. wilb four aims, each one of whtoli Is 

capable of being united to one atom of hydrogen; 
suui when all four arms are so united, l jjtTTt/jfin is 
H 

produced ; th.ua, H-fi-H. But, Instead of the 


When kept for any 
_ apt to d&rornipHiise. 
teats for hydrocyanic acid are ( ] > 
•ii« peculiEW odour; {2j the n El rate of silver teat-. 
there l>aing funiLOit a white precipitate of cyanide 
of silver, whieb is soluble In boLling nitriir acid ; 
(3> the formation oF Fhishluji blue, Iiy adding to 
the- fluid LLtuter cx aa;i nation a mdution of umui 
protoj and per-aa.lt uf inm, by then satumtiiig with 
caustic potash, and finally adding an extera of 
hydrochloric scid, when, if hydrocyanic acid in 
present, wo h*ve a characteristic, lilui; precipitate ; 
(4 I the antphur teot, wTlLcIi is tlie beet and most 
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■I i* of *fcrHn*nimn w hicl-p ha* been 

formed fjpves a blood-red join t ion <m the ftddilion 
of r; ferric salt, 

( 2 f M*dLrA. 7 ml Vrfa , — Dilute hydrocyanic acid 
is used externally As an ingredient of IuLlijum to 
(I iminiflb itching Ln skin dioca*®*, In 2 to -6 minim 
thaws it is given internally te Jiinimah irritability 
of tbe stomach,, to relieve eaatix>.-intefctLbftL pain, 
vomiting, and functional palpitation of the heart 
Given l 'V lIi« uiUuLh mt tty in I i;a! ilLci m it LS Jifho 
urttfuL hi allaying cough in phlhiais, iKKipiug cough, 
bronchitis, &c. All these applications depend 
Upon iln action in dejwlflnjng wnaory nerv-es. 

I S) jiff a Fiii&sn. ■ - Hydrocyanic acid i* one of our 
meet energetic poisons, and is frequently ernployod 
both for rmi Trier and ankide, When a stnall poison- 
ous iliiMi (almut inilf a drachm of ilie “ jH^r eont. 
acid | lias been taken (lie fiiat symptoms are "A uijL'Li L 
am] pain in tlit- head, with cor fusion of lliougnt, 
giddiness, nausea (and Aumetaniflfi vomiting f. n. 
quick pulse, and Loss of muscular power, If death 
reault this is preceded by convulsions and ulvoI- 
ujitaiy evaluation a. When a l/rry/r lily's- (taa been 
taken - as from half an ounce to an ounce of the 
ft per rent, acid} the symptoms may commence in a 
few JtecondH. and it m aftldum Hint their appear- 
auco is delayed h-tyond one or two mi mutes, 
'When,' anys JV A. Si. Taylor, ‘ the patient him 
been seen at thin period he Jnui been perfectly 
inrensil.de, the even fixed end glistening, tlio pupils 
dilated ahd up&Hocted by light, the limbs flaccid, 
the skin cold and coveted with a clammy irer- 
apimtinn there is convulsive respiration at long 
intervals, and the patient appeals dead Ln the 
intermediate tima ; urn pulse in imperceptible, and 
the respiration is slow, deep, csAping-, ..mcl some- 
tinieB braving or sobbing.' The- patient survives 
for a Longer or aiiorter period, rc con ting to the dose. 
According to Dr Lonsdale-., death line occurred as 
early jl-; the wcch rf ami as late s& the 
minute; the pois/iii acta *** paralysant to the whole 
norv-rai* system. Death is due to |ra.nB.ky*is of tlis 
heart in tin.- more rapid cares, and to paralysis of 
the respltatEoh Lti those which occur more slowly, 

Where the fatal action ie so raj ml antidotes are 
of comparatively little value. Chlorine, nmmnnLft, 
cold affusion, am! nrtiHeial respiration aie Hie ijitmt 
I m. [it i rtn.nl- ngenta in the traatmont. The lir*E two 
should lw Lifted with great caution, and only by the 
medical practitioner. Cold affusion on tbe henii, 
neck, ana down the spine is a valuable remedv. 
Artificial respiration (fore RESPIRATION, ARTIFI- 
CLi 1. 1 should hever be omitted. 


Bydrngen | sym. H ; acorn, wt, I ; Or. hpddr, 
1 water, "and yenndc, 1 to produce . ') is an element- 
oty gas ilili] tEie lignteftt substance known. It is 
colourless, odourless, and non -poisonous, although 
ew ordinarily prepared it frequently contain* trace" 
of disagreeably smelling or of poiaoiroua impurities. 
The gss when subjected Co cnornift-ijtH pressure at 
an oiLtrcmcly low temperature uati Ijo radeoed tq 
tfte liquid state. Id combination with oxygen it 
forms cine-ninth part by weight of water, sad it is 
a rnnst iniuortaot conetituent of the tianuMt of 
aniioaljd and plants. It enters into the composi- 
tion of a laigc number of ran-mifactnirTSfl snbstauces 
oul! prod net" used in ihs arte, medicine, its., an, 
for itutanee, stareh. sugar, vinegar, gutta-percha, 
alcohol, ether, bomeno, nniime, iudign, morphia, 
&c- It is not found largely Iil natu.re in tbe free 
nr ijillviili1i::m‘.:L Huvte, but it doss occur in some 
gaseous emanations Etom the earth, as in the b-oL- 
fataras of Iceland and in tho petroleum regiors of 
Pennsylvania- Being tbe liglueat goa known, ita 
deimity ia often anfo^ted se the standard of com- 
parisoD for bbo denHitjes of other gases. The 
density of atmOwpbcric air compared with that 
of hydrogen aa umty is nearly 14 W. As hydrogen 
possesses the lowest atomic weight of nil the (dfr. 
mcnUc, the atomic w mg 111 of iLy'drogen is almost 
universal Ly adopted hy obemista as unity, and 
thoee of ilne otnsT clcmcnes refemod to it ; but at 
present there i-s * dfejEdmJ movement in favour of 
Hit! zulnptlon as standard of an atomic weight 
which can he determined with more rigid accuracy 
than that of hydrogen owt, 

Although hydro^an in usuaEEy classed amongst 
the non-metal lie elements, it us in its chemical 
belLaviour more cloeoly related to tho metals. It 
cotnbi lies wElli oxygsu, at a red heat forming water, 
this combination wring accompanied by tin? giving 
out of a gr»t dftal of heat, A jet of hyatogan 
hurm; in iur or oxygen with a noii-lLiintnous flame, 
wliich is. however, suffidontdr hat to heat to 


whiten sea a Son platinnm wire held in it. The 
Iwihavinuif of hyd^igeti toward? ehloriue S* ex- 
tremely interesting. The two g&fiee can bo mixed 
in equal volume* and preserved without combina. 
linn taking place for an ihdftfi njtc Wried if kept in 
the dark, hut on exposure to diffused daylight 
combination begin?, and it? pregrwe depends upon 
the hrigttlue&B of tlie light and the duration r?f tliq 
exposure. Momentary exposure to direct sunEi^ht 
causes combirralinn ta into place: with Cspbiyjvc 
violence, and a similar effect is prorJucsd hv taLhiiig 
any portion -of the mixture to a red beat, llyd io^c/l 
as a rule corubtues with those thisgs with which 
thcjnctalB in mneral coinhitie, foi-iniug Compounds 
which are anaJogoua to thoea of the metals. Com. 
pounda containing hydrogen and one other element 
are common doosmpotiHOB produeta of decaying 
vegetahEe and animat mAtbsTS t as, for instance, 
murah-gss, Ammonia, and sulph-u rsttod liydrogeu, 
wbieb ctnitain byilmgcji coinTiEiLecl with oftrhon, 
nitrogen, and sulphur respectively, 

Hydrogen gas, under the name of combustible 
air, WAS nhtALtied in (.tic 16th neciLury by PjLnLcciinic 
by treating certain metals with dilute acids, and 
was more or lew known to Boytc and others; but 
Cavendisb ( v, ) In hta paper Oh 1 F-HtUtout Airs,' 
published in the Tfan&ctitioiti of tAe Il&yttl Sse-itty 
for 1 760, was the first to describe accurately the 

^ 15*^ of tbiagaik, ami the metliodsof oldjiining 
cc ho is nsLiatly mentioned as its discoverer. 
The otdisiajy inetlmde for preparing sad purify- 
ing hydrogen will be found in any elemenlftiy 
treatise on cbomistry. 

Bydromckr, mt Enstrument which indicates, 
by the depth ta which it sink ft in a I jejuni in whitk 
It floatfl. the sjjecihc density or specie gravity of 
that liquid. See S PBC1 FJC DESSAt. 

Hydro gfD Feraxld# fsym, H s -O t > In a 
comptiubd of hydrogen and oxygen, eentoiniiLg a 
larger proporttuh of oxygen than water, (he other 
ciunponnd of these eleiiientii,. 1 1 vvs.v discoverrkl in 
ISIS by Th^nard i and was lsy him regarded an 
oxidised water an it very readily decompnqi.^, when 
luviLtcd, into oxygen nod water. The suhstaaoii, 
when fraed from water an cioiiL|ilelo)y us poseiWe, 
is a thick traertparent liquid, of ftpecafte gravity 
Jl'4fl, without colour or smell, but possessing n 
bitter taste, It bleaches many vegetable colours, 
and when applied tci the tongue or hkin produces a 
white; spot and gives rise to considerable pain. Elk 
bLsaehiiig action and niosl of its clienucaJ char- 
sicters depend upon its powerfully oxidising pro- 
perties, It is employed, rn dilute solution, for the 
restoration of oil-paintingH, its action upon these 
being an oxidising one. 

Hydl'irphiihlfif Gr, 4y^dr, 'waber/ and pAalos, 

* fear’) is a symptom of a di*ew*e. kqt>wn as ttabiee, 
which may occur in. naan and in various Animal* ; 
bftt the won! hydrophobia i? also frequently used 
to denote the diseiutA tteftlf. It has long been 
known that rabies is communicated frmn one 
aniinut to another if tbo saliva of the one in intr\^ 
duted into the organ Ltm of the second ; whether it 
bo tho case (hat tlie first- has bit the second, or has 
only Hcked it mv rvn, npen sore. The ftsEiva t>( a 
rabid animal produces no Injurious clfect if brought 
in contact with the unbroken, skin ef jlm arilruhl, or 
*vei with a inucLjtis Kiirfaco, provided it be not 
excoriated. The dog is the ruiiitud nnest frequently 
affected hy rabiee. 

When a rabid dug hitee aaciChcr animal the 
latter shows no immediate symptom* of disease. 
Tbe wound caused by the teetn of (lie dug behaves 
Hho au ordinary wound and becomes cicatrised in 
the same njAbiier. Aftt-r tin- Irxpse of a certain 
period, which may vary from nine or (en days to 
several months vcast* are known wheLe the time 

lias been i Li long n* twcuty-uix <w iwcuty-eiglLL 

months |, but is generally from four tri sEx "weeks, 
the animal that- wee- bitten exhibits special symp- 
toms; rabje* has declared, itself. The time" that 
has lapsed ainee llm bite was received is called 
tins period of incubation. Whan, the affected 
animaE is a mao, the first symptom is usually a 
change of character ; he Iwtrdimm iirelaucholy and 
dtstnurtfol. Next, gensralLy at tbe beginning of 
the case, apjjcara a syenpu™ called ccirtJpAoSj'rt— lEis 
s mat I eeb breath of wind which touches tlie ekin of 
the fans- cause* it* muscles to contract. Nn.-xt 
comes hydrouhcvLLk— if the sufferer is offered any- 
thing to drink, hia throat contracts., and he sofTcm 


speusm* of the pharynx. When this symptom 
appears iIl^ d*»th of the sufferer is et band, and 
ia otTtain to occur Ep tw^ or throe days. During 
the interval between the appearance of the hy dm- 
phobic sviiipltinn* and death the patient has 
periods of calm _ and acccHma of fury, and also 
oxhibite paralytic srymptoinii which usually rsom- 
munco in the hvw£r Umw. 

Rabies is therefore cnmrniLnlcA.tcd by biting from 
one animal to another : any scralcl^ matte by the 
teeth of the ftffccied ariimsl is harmless unless Uli- 
halira is conveyed to the wound. The animals 
lia-bls to ba affected by rahie* aro very numerous, 
and comprise alnio"(-aH the maTninalSa— men, dogs, 
eat*, horns, cattla, hSi^mJi-, wolve.H, foxsa, deer, &e. 

Tki* question of the etiology of rabie* ha* re- 
mained very obscure until a vpry r scent Jane; the 
iilhml cnnlramutrvry opinions were current when M. 
Pasteur in 1&30 set himself to study this malady, 
His labours justify the following statement. 

Tialues is a virutenL dbieA.se, (taiumiftaible from 
oilk Anil iiaI to another by the inoculation into the 
latter of those various accretions and tissue* of the 
affected anirnal in which the vjnLu dwidLs. This 
virtiH con si sts aE a Eiving or^an:iam which has not 
yet been made visible, by reason of the insuffickricy 
of microscopic apparatus, but ita CridtOK csui 
nevwri I aiIllss :lul lx- denied. ThU htatemenL, taken 
in connection with the rear lie of M. Pa* tour’* 
h'll.KHiTTi ta regard to tho imjx^pbilitj *f SljJ*nla 
neons (lenetation fq.v.h utterly cnntaadicta the 
assertions of those who pretend to have observed 
rabies in animal^ which have n ever come into of m tact 
with rabid i l r i i i 111 l! . Suph AftASrtiuiLH .arc always 
based on incomptete observations, If rabies could 
arise spontaneously in dog*, how -can we explain 
Lhe fart that va*t rogions like Austral in may lie 
wholly exempt from title scourge in spite of tbe 
groat- number -of dogs there? Tho rea*on is that in 
these countries they most enurgerioAlly prevent tho 
in traduction tK f any dn^ that can be suspected ol 
rabi+aL ff there were condition* und^r which rabies 
might spontaneously ajqjftar in tlogs,_ then in terri- 
torie* bo vMt as Ula Austiaiian colonies tho**^ dnu- 
ditiona would certainly lie rtsjjatd from time Eo 
time. But tliere i* no rAhiea in Australia, 

M, PaKtc»LT Ilas fttu-ditLl the distributSnn of the 
vim* in Ulb individuals affeewd- He Eisa ols-erved 
that the vims wk fonml in tlie nervou* Bjstcan 
and in the maIIva, but net in tho blood, the lymph, 
ittr. Hence, if we inoeulat* another animal with 
the blood of n rAbhl lieoat, the first will roimin 
whoHv free o£ any rabid infcctlim. Sinijlai-ly, rAbid 
virus introduced djTui'tly into the pireulatory system 
of an Animal will not produce rabies. Rub there iy a 
ir.Lift means oi com munucating rabies from mie aoim aI 
to- another — -vjj, hy the inlroducticn under the dura 
inator, on lire .siirEacs- oE the hiain, of a liquid which 
has flret liftsn fiteiilised and Ln which there»ft«- (lime 
has- been soak&iS n parllon nf Ebe central nervous 
system of tbo rabid animat. Uy this operation ono 
i* aWitutaly certain to communicate rabies unless 
the animal i* refractory to rabies and cannot take 
the cU*CA*t L - In tho counsn of Sii* studies M, 
PwteurobMrved that, h certain groups of animals 
which had been Lnnculated beneath the skin with 
large quAutities of rabic vifu*, some not only did 
nut take rabic*, hut IteCA-me incAfiabk of takine 
it— i.e. they might with, impunity be inoculated 
on tho aiuJace of tho brain with rabic vinis, Thi* 
ubftervatimi weui the origin of the discovery of 
preventive InaculAtion — cf inoculation which 
renders an animal reflectory to rabic*. 

The principle of *nch inoculation [h pa follows ■ 
The spinal r<ird of a rabbit which Liaa died oE rabies, 
w-liArj evtractad from the body of the creature, and 
preserved in dry air at a constant bfihipcr*t«re of 
23* to 24* C, (74* to 76 u F,). Eof?:: by slow degrees its 
virulflnec. With n spinal coni which ha* been so 
preserved for fourteen days it is impoasihl* ta oons- 
miraicate rabies to a rabbit or ft But this .spijial 
oonl bsi* ttavortholew still ft flflrtftLn power to confer 
immunity from the d ifteaae— the inoculation of an 
animal with a Autticient quantity of it will reudor it 
refractory to rabies- At the same llmo M- PAAtaur 
observed that the freshest Hjdtiat marrawei, that is 
to aay, the most virulent, are those be*t fitted to 
confer immunity from infection. Tn render ftn 
animal refractory to infection the treatment com- 
oLcnfliv* hy LEM>ciilabing it with sjdnai cord fouTteen 
daya old,' then with that of tEurtcen dftyti, and e-o 
On till npimiL jil A ttar three days old i* reached, two 
duva, nne Jay, and even such a* is not yet one day 
old, The Last may be introduced into thu atibject 
of experiment without danger, becauae it is already 
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that there havo l^cn failure* 3« Psataur's treat- obtain any nrnLtiplkatfon of the fo*M exerted *t ifi, 
inont, that ^ertaEtL tentative measureii were con- If the area of f in square inchea, that of a 
ftetedly futile, that there Wo kn striking bmng 1 ineh, a prwHnira of ont pwrnd flh b 

•eJiangeH of method, and so- or, (!i) Mora kAjichlh becomes a pressure 01 1000 pounds on c , J Atid if we 
La the allegation that some deaths have occurred uatke the pnsMiire <*n a one ton, tlaat on ewill 
AS the result oi tlLe- inoculations rather than of tJin he lOfXl tens. This Bee-min.gty wonderful mbLti- 
inf action from the rabid anium], Of sBAh not filiation of power hm received the mime of the 
altogether uuprenedeuted -caan&Ltiea the wieaibility, fiwhmtatic paradox. It is, however nothing more 
tint not the actual occurrence, was admitted by than 'ft' hat t-nk™ pl-fwe lw the lever, when one pound 
the English Investigation Ckirmii Lite* | IJttj? }, while on (.he- long atm ia made to balance 100 pounds on 
Dt AmicutiJ Ruffier, who apeake with much author- th^ abort arm, 

sty, denies \ with all deliberateness that thcTe If the pressure wipjkiaed lo he averted on tboptotOfl 

sb any ease on resold in which it can be proved * arias from a pound of water 

that death hua fallowed ha the result of Pastenr’a poured into the tube above 

treatment, (ft} The anti-viviBectionisla have ft, it j4b continue the tame 

urged against certain importations of PlKtai^n though the piston be removed, 1 f 

procedure vririous ibo-rjsiHteratinna which merit car*- The pound of water in. the 

e it] discussion, though witboul spceiwl bearing on tuiio ia then pressing with its 

the present problem, (V| J 30 , tea, the thorough, whole weight on every equate 

going anti-vaaciisationista are of courae among { nc h 0 f (,fi C insset surface of A 

the critics of Pasteur, but their arguments can beat the 1 >oh.— down v, aids, uble- 

be dealt with i=i conhwtEuh with valine inocukv wiae, and upwards The ap. 

tinn, ftlrout which we know at least a little snore paiaUis called the hydrostatic 

than we do in regard to the anti-rabic preventive Effort, acta on this' principle 

I see V ACCIHATIOS ). 181 Though there is much tv (?V 

be said oh both sides, tlwwft who are- willing U> leave [tet ftf*. 2 h i t consists of two W 

tire problem to the experts will believe' meantime Afcout clicu lar boards connected %n, ■ 

that Hir James Faget, T, Lauder ttrunten, George together by leather m ilia 5 

Fleming, Sir Jyacnli Lin ter, Richard Quoin, Sir n^unerof a bellow* B. Thai|4B^fe^J 

Ffauiy E. EoBcofr, J. fluidon Sanderaon, and Victor tube A is connected with tbs 

Uoraisy had goad reasons for saying in the Report mtenor ; Mvd n Jenson abend- p- « 

which they praantal ter pfttlianrcnt in 1 887 i ‘ It i*>8 ™ the. upper board, anel H 

lruLv , hcsrcc, be dftftjuecl ctj-tain tiiat M. Pnateur has ppunng water into trie tube, may lift hmiuelf up. 

discovered a method of proteetkm from rsbieft com- ^ the Bitft uf tilt up|K.T Imurri i-n lOW tiulW Of 

parable with that which Tiedaatirra atfords against i ' 13 oune* jJ water In the tube will sup- 

in feebivp from spujJW , f V** 1 !«30 1 ouncea at Vv. It ih on rise aarne principle 

that the Hydraulic Ptcvh ( q, v, ) depends. 

Hydrostatics tr&am of the equilibrium of [ I } JtyuJifrm»N uf .Alkr tbla astplana- 

liquids, and of their piwim on the wsiLLb of t5 ^ n «* the fundamental propertiea uf liquids it 

vessels containing them. It ia a purely dynamic niay w enough tfl state yietwy cimdiUwns of fluid 

ncLcucy?. ileiiI i!':iili<!tji:i 1 1 t<c]f v:j titttl lv with only two cqurl ibriuin which directly flow front st, (I) Rvsry 

of the many physical properties of 'liquids. These article ff the liquid must bo bo icited by equal 

are density and mobility, In virtue of the latter 1T ^ cuntrury prw«,uTW in cv^ry direct sen; uthew- 

ni-bperty, a liquid A tandems to conaarvc ELh ^ t]jtW wc,uld L ta ft tendenev to inolson. and 

atiaue, w that if a distorting fnJce acts on it it therefore motion because of the lieu id property of 

yieuls without any tendency to recover. It has mobility, (2J The upisjr- jaitfielcrf ttf. tire free 

ho Elasticity fq.v“} of form. VfeMrtStf {q.v , ) ntay nmal form a mrfm pipondicular 

rctiuil the rak At wliicli the dintortiim force takes to rmpreased force. Inc truth or this is 

efTcct F but a liquid will continue to change form ^penmeotally dciwnatnitfti by the horuttatt] Sty 
so long an there is a force acting on it wliicli is not ^ a liquid at r«.-^t under graVLtv. 

balanced by a .orient tcaetiou Thus, in byd^ ^ shown to T« n consequence of the 

atalic problems, nothing of the nature of a distort- primary property or gri^iiing 

ing foreo is taken inba conKiderotlon. All pressures cqurilLy tn all dtvectimiB, for it T 

acting On iiorLlonuof the Liquid rnust thsrafore lie Let da ajid eb be vcrtical_ Lines, 

ps^|hftndicukj co tlte surfaces on which they act t or ^. Ilos SI1 y™ direction of *. 

and equilibrium require* equality of prermuro in all tfravity ; Ami «* a at * i ^ ^2 

directions at any p^inL ^ right angles bo that 

Tbc fufldamesual pi ops Tty may bo thus stated : or horir^mal. A particle of fe- rj 

When a pressure is cxertol on any part uf the ^ lfi 

boundary of a liquid at lest, that pressme is the col unni of particles above 

(.rniijiEnlturd iru diminished to. all narts of tJie A 1011 ! n ™ a 1' t ? ^ , ' lc l l ^ c i'*- v'i 


rofractmy- 

Wha£ given this dLscoveay an CEormoua value ih 
that these preventive inoculation* made on an 
onimai early enoagli Bind swiftly enough ^/Kcr it 
has been SitCCn prevent rabies from decbitEng 
itsoif. This is applicable on the following grounds : 
Tlie virus ia deposited by the doj^'-s bite in a supor- 
fictai wound, i there it tneata with little nerve- 
ii I m iLrnt.M in which it is further cultivated, and by 
means of which it ascends, snrmewhafi slowly, to 
the nervous centre*. These nerve-con tree are the 
quicker Affect*! the nearer to them tli6 bite has 
been Enfliewd ■ hence bites on tho head produce 
rebisa after a shorter ponhd of incubation than 
bites on the UKtrwnflite Of the body. If there is 
time to rendat the o-tganiam refractory by rmouns of 
the preventive iuoculationn. bcfpr^ the nervo.Aantrss 
aro affected Ulc victim is saved ; the nerve-con trea 
once- affected and destroyed, it i* evident that uo 
power of man can brin* abost a cute- 

What onuht to be done when any one :s hitten 
by a mad log ia tt|is. The wound made by tlio 
dog'H teeth should be cautcriswl jlh hooo as possible, 
and deeply Wo, flO that if j^aaible the virus may be 
i3(:!i"rijy<:i] Ijofcre it baa begun to cultivate itaolf 
in the nervema system. Then, if it i* Mriaiu tJiat 
the animal w-hich indict*! tine lute ia mad, or if 
there in gncMi reason so to believe, the victim should 
ho sent as speedily sc practicable to tbA noarejit 
; Anti-rabic Snutitirte-' It is obvious that- hie 
safety depends on the quickness with which this b 
doner It is also obvious thud bites 04» the head are 
more serious than ldte* on the- limbo, inaaitiucti an 
there is a shorter distance- to bs traversed one the 
nerve-centres are reached. 

How can one make sum that the biting dog is 
madT If [smsihlo the dog should bo kept under 
rtljHfcrvntioti without being killed ; fur it i« nmch 
eaajer 6o recognise rabies in a living Animal than 
by the earliest post-mortem examination. The 
nmiioal will change its ebarueter, will often cAA**e 
to eat, will bite every thi ng wi Lisin ita rsaelg and 
will sorngfisEiss aliovv signH of paralyaia, its hind- 
qoartere and its lower jsw being first Attacked, 
In such tacos the jlimm-iiI will inevitahlv die in from 
throe re four days, or at most in sight day*. A 
post-mortem exam [nation will ahow rho ntfimAAli 
empty r of food, and coutainiiijf on the contrary 
foreign substa-hPAA such aa bice of wood, nteucB, 
straw, &n. The moat certain way discovering {£ 
a dog was really mad in W iiLtrodnce hy way of 
inoculAiLun ^ portion of ita medulla under th-e dura 
joaterof a rabbit. The rabbit will inevitably l»c- 
cdiu 0 rabid if tho dng w*B rabid, but thin will not 
take plACh till after fifteen or eighteen deysi so 
that it would be imprudent for a pereon wfio hiul 
been hitten to await tin: result of the experiment 
before beginning to undergo preventive inoculation. 

Statistics of Che proportion of ileAtbs l>y hydro- 
phobia had never (wen properly kept up to the 
time of M- Pasteur's work in this department 
Few iloototti actually knew this te'mbfo maLudy. 
It ia generally said that of a hundred psiaons bitten 
by mad diypi sonte nineteen or twenty die of hydro- 
pnobia. Thia figure if. probabtv teo low. The 
mortality amongst canee tr*it*i at the E’liateur 
luHtimte [tetablwbed by him En PaiiH in L EB45- ;< ha* 
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i* again conde-need by dropping ether <m S, Mid tho 
process is repeated tUI the tenb[LoHLture of a is ho 
n?rlu,(fi(i by hurcesaiv-e evaporations 

begins to bft funned nn tlie nut*lde 
of the bulk At the instant this oeeisra- tbc height 
of the mercury in the two t-hermornctcra is accur- 
ntcly noted, the one giving the dew, point temper* 
lure, nod the other the temperature of the air. 
The actual quantity of moisture rantwined in- • 
cubic foot of air cun now lie readily found Emm tba 
following empirical form ilia : weight of moisture in 
SBftfi-S , - . 

grains = | * p ; where t is the temperature of 

the air jlp. i.hc: time ■ if eliaervstion, and p f found 
from cables ) the eLafltieLtv of va^ur at the Ecntpcra- 
tme of the ocw-poinL The evident defects of tbi* 
instrument ate, fiiwt, its rapidity of operation, so 
chat- no time lb allowed for the glass, other, and 
thermometer to coeiic to the atone temperature, and 
in cnnsecuence tbc dewpoint is given bibber than 
it actually i* i secondly, sts costliness, owing to the 
great conWinpEiou oF ether; "ml, thirdly, its nsc- 
k*jinc«Ji in tropica] countries, owing ta tlie difficulty 
^.E prft^-vvtng the- ether in a fluid state. Danielra 
hygrometer was n*ed at the Royal Observatory, 
Greenwich, from 18-10 — the cvmnicncermjpt of 
m c ton in? log Leal observation a — till NH", wlieu it was 
^uthAiyedeu by the more convenient instrument, the 
Wet and Dry Thermometers. T]iIh inatrU' 

lncnt eoualata oF two ordinary thenuotrietetfi : one 
hies it*, bulb bare, and thus- shows the temps nature 
i tire- air; the other Ilha its bulb covered with 

muslin, which is kept wet by a cotton wiek dipping 
iutu watesr. The evaporation from tlie muslin, and 
consequent cooling of the bulb, being in proportion 
to the dryness of the air, the difference between tins 
reading?* "of the two thermometers "is yieatast when 
the air is driest, ami zero when it is completely 
eatu raced . Tlie readi nge of the ti kermomfitera bei ng 
taken, thedwstic Force of vapour nt tiL* dew-point 
is calculated by the formula of Dr Apjolim ; 

i'iw-s-biW *=/-««* 

the first fijriiiuLiL to ha need when the wet thermo- 
meter is above, and the second wlicn it La below 
the freezing-point 1 31S 1 >, fb tbeae fwmiulre F Lb 
tl in- clastic (tiToe-oJ Yanottr at the dew-point, which 


f 1 own weight, Ifcre again, then, 

I the solid aee-iEia to loae all it» 

■ij weight, which Icsa must be simply 
the weight of the displaced water, 
tifi- 1 Thus in fig. 4, wliere AH re^irtsenlA 
a floating solid, tike water displaced 
by the inmieraed pftrl B L« ^Jisiul in weight to the 
whole solid, floating in 

Ah the buoyancy of a body thus dependa on the gravity, B i 
relation between it« weight and the weight oF an axiii of flotJ 
equal hulk of the liquid, the auniy Eindy w ill be fig- 3 the 1 
more or less buoyant, according to tba density of drawn eligh 
the liquid in which it is 1 irnnic-r^cd. A piece of of the sum 
wood that riLaik:! n foot in wnler n>ay Hank barely ne-ntve of I 
an inch in msicury. Mercury huo^s up even Lend- iigum, but 

Alsu a body «hkX wey]d sink of itseu ia buoyed ovlderit, the 

up hy ittUu! sing to ir jl Ltghfer body \ the bulk is pre^ore — i. 
thus increasoiL wtihcnit pra]mrttrtn&LLy iuiiTmoiing axis above 

the wedglit- Thia is tlie principle of iffe-pLiieeivei-fl u-udeamy oE 

of all kimK The henviaLil sn I mtanois 1 may he its m Initial 

made to float by shaping them ao as H<i mhke them briuni of t4i 

diuplaec » volume of wator f'reater than the bulk axlh below 
of their own solid stabsbMiaS insmenied. A flat furtlLftr ftioi 

[ date oE iron Ainks ; the hauh: pUlc, tinw.le concave IkhIv get \- 

ike a cup or l>oat, fluaLe. It ntu.y Is- noted I(laC Tti-cre Is sti 

the lmoymit property oF tinnids ia ■independent of IraoyanCy ti 

tlieir depth or -e-xpatiae, if intrC Ik; only enough to two foK^J 
smToiiiiu tho object A few pounda of water might remains in 
lie inasEn to bear up a body or a ton weight ; a kTi3-|i body is thci 

Ikiftth as high in a Am;J I dock its in the ocean. n Ibiating 

(4) Stci&iiity of Floating Sadia , ^-Qrmcei ve aftrf always rigb 

(6g, to bo a ]KM~tio<n of a liquid turned solid, lb turned, 


Hydrmlpliurlc idd, Hea Sulphur, 


Hygruaeter (Gr, Aygnw, ‘swist,' iwfrwi) dimates, when Dr A^julLn'H fortnula niuat he UAed. 

1 :uCflaune ), an bitnlifltnt for measuring t-he HyKPOBCaTte ia a name Bomatimea given to an 
quantity of moisture in the atmosphere. The i^trumant for^ mdicatlng Elio presence of moisture 

CArhcr forma oE hvgromotfr dope ^ in the atmoaphere, without tnWiirihg itn amount 

property posseeeed by wnn HulM.itHcea of lee-im HygjO«oip4c auliatAneeH nit those which imbibe 

absorbing moisture from the air, and fctfey m ^ UTe and become coated with a moist film, 

changed an EliincnHiona or m. wrigEit, v» tJua kind 

vr-as lire hair hygrometer of Sftnn.HU re, in wbleb a HypochlortruH i(ld r HCIO, ia the aclil 
hair, which ex pond a and contrActH In length accord- eotitaiued. in Wc^jhing powder. It can only bo 

ing a# the sir is more ot Icee moist, wan, Tuada to obtained «■ * dilute solution, as in Cli* concern 

move an index; a Bimilar instrLinsent waa the tnateH] etnta it is very liable to daeompositior. It 

of the water fcrmisd ft niusf wbalcWtie hygmmetor of Dfrluc; but as other bt a powerful blcac-hing agents and forms a wries 

cawaeH sa well tsi oin-tii re affect such inatrurncntH of Halte, ^y^ioc hlt/ritts, which also powtAH bleaching 

mi accurate trulicatioAu, The mcmt properties- Tbe chief <»f t-heso are the Jiypochlorites 

Id dUplncedj perfect liygrEhueter, theoretically, in that of J. H, nf f,,ine and soda, The lithe wait ia tho important 

" ” It consLHts cif two bulbc connected eonatitnent- of blCAChing powder, while tnfi And* 

ah represented in the figure, and ^[t j u prepared eomiiLcrcLally by parsing chlarina 

ra thflmiEMneter, together with aoroe ether n solution of Bodu, For Jurtlier information, 

and vasrtiir of ether, tbe aee IlLKaClirico Powiikk.— jF/jkio, in exposition 

’ ^ iieen eapeflnd, * under'}, bi usest much like From Latio. 

HypOchlHPhoua acid has, less oxygen than chlorous 
Mjd; hypooELtphuric ha* less oxygen thtua huI- 
p C 1 Jjfi phuric, but- more than suEphitrOba sjjLhI. Hypo- 
pbovplAlOl a.re ealte formed by hypophosphoric 
acid and a l>a&& 

HyptuliTniir Injection, Hila matliod, ftmt 
in tnxl u i.-eil by tbe, late Dr Alexander \V ,»! nf 
jj Eiliiibui'gEi, ia an extremely valuable onu tn ctrUin 

c iuitfl, thou gh its Mrplipftld] my in limited. It eonsistB 
! I in the injection oF aanlution of E tie substance to be 
given Ewmeath the skir, by meitr.n nf a fine, hollow 
. ; 1 needle to which a emftll ayciuga ia attaabed. The 

1 prick given by the needle ia much less acutely felt 

but inside ; by the pAtienE if the nc?od]e Em lubrleftltkl with 
util, which carbolic oil or the lib*. Ataorptiou From theaubcu- 


f^r tbs mass of nolid water 1 oidf, the supj 
pMBflure or huoyancy — 

be the same ; henoft we conclude -that when a body 
is Lnitnerasd in n liquid the: buoyant pressure Lh a they afford 
force cituftl Ui the xv^lgtiL of the liquid displaced, 
and acting in the vertical line through the centre of ttaiied i q.v. I 
gravity oF tlie spftce- frern vyhiclL tbe liquid is dtK- by a bent tube 

K laced. This point may lift called the ecninr enclosing 

Noynn^- d and VA|K 

We ruay euppCHW tlaat the apMC firwr is occnpied rti r havinj 
by the immCrW^l jpart of n flontirig body wM (bg- The bulb i is wveied 
S[- TlL-ft supporting Eotv*, efi, is atill the witlL muslin, sml a la 

aaine us in the former c-aae, and ncla J + either blstkened or coated 

through c, eIlc -centre oE gmvity *f the ^ with iiLetftl. The olswv- 
ditplrujcd w*ter ; the weigrit of the body ; ver’s hand is pljiced for a 

must u!ho he the same ; but ita point i^f V short time on i, to drive 

Apjiheation, ia nows', the centre of gravity c the fttlier into a, loairing 

of the wholo Iwdy. When thu hody ^s i i and the tube filled with 
floating nt rest or in a atate of squibi- ® va]>onr of ether, A little 

briuoi. this point nuut evidently bo in FTg.fi, ct-bcr is UiWulnipped from 

tlie f^amo vortical Sine with c ; for tE the ji of the form f, Oji 

two fnsrcKs were in tho position of «, c'y (tg. 6}, the muslin-covered bnlb ; 
they would tend to ius.ke the body roll uvei, The evapurtttioo inatantly 
lino pawing tl»rcuglL the centre of gravity cf a tnkcn place and produce* 
iSoaliiLg body and tne centre ot gravity of the dls, tcooEing of i, which com; 
jiifljfcd water is called the oxfj of flotation- a fresh cvAiaLvation. from, i 
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/if ,7, and other ingredients. In 1&“8 l.'U Baeyar of 
Munich, after many yea™ -of patient labour, an- 
nounced tiro MKCewfill pynlJrttift of an artificial 
juiliru from pbenylaeeiit &eid, ft coal-tar product, 
See DYJilKQ, 


instrument in to regard l-I.m primary eurrent as 
the source of a magnetic field within and around 
the coil&. To intensify the magnetic field it Es 
usual to introduce a sort Iron core into the centre 
rf the coats. Tin rjrl.ee of magnetic induction tlit* 
iron core, under the influence of the maguetLc forca 
due to the primary current, becomes jjioweffully 
nnagnetaired, and the magnetic field within the call 
greatly increased. Wlion the primary current is 
interrupted the iinn core Ifi^y nearly all it* mag- 
netism, and apcoinpanying itii-i great decroow to 
the strength of the magnetic field an Inteiutft in. 
Anwl current Hows in the *ccondary circuit. Now 
it is only when the magnetic field S* varying that 
i!ni induced electromotive force esiata ; and, riuec 
in a ^JihOn secondary circuit the total current 
induced U proportional to the total change in the 
magnetic field. it follow* that the more abrupt this 
change the more concentrated wit! bo the now nf 
the secondary current. 

In the induction eoil mattcTsare ewai-rangod that 
the ihrtnCfld current is till fliclcutly -oonceni rafed to 
thuja across a considerable aii-.spaec, which really 
fiii nsii part of the Wcwmtary circuit, By taking 
tlse terminal* of the secondary circuit iti our hands 
wc may make ourseEvea part nf this circuit, and 
tiiwHeneB III* ciiriim n throbbing sen Nation of a 
galvanic shock. Or we may attach the terminal* 
to the platinum wires of a tiabudijr tube, and pn>- 
dnw the Iwauriiut effect* of electrlt discharge 
through gases in a state of great rarity. In moat 
forms uf inJuction coil the primary current in 
hriiken and made automatically, the vary in g mag- 
netic .Htr^n^th of the Iton core being used fur this 
purpose. When the primary tuTront passes, tlio 
smji core becomes a powerful magnet, am] attracts, 
a amall Iron disc ret uppMito one end. By means 
nf a tinipL -0 form of jQver ALLAchifient. thia <1 mu 7. 
when so moved interrupts the primary circuit. 
The current then cease* to flow, the srtm core 
loses moat of itn magnetism, and the rural] Itflti 
dtM thus freed returns to its original position. 
With tli is return of the dine the primary circuit 
is again. completed, the current, flows as before, 
tnd tho nans* tmier of effect* is legated, and so 
on indefinitely. In the Hwnndary cod there is, 
of course, a possible indueed current at make v» 
mi at bieak. But,. ;w in ru.-c5i i n^-t rumen U i 
the cijm^pontline magnetic change m mt nearly 
eo rapid at wake at break, the induced enrrenS 
fa not an _ concentrated, flciice, practically, in 
working with an induction coil we have t* do entv 
with tli* indued current due Us tire interruption of 
rite primary circuit. 

The Telephone fq.v.Ji is- an instrument- whose 
action depends largely upon the laws of electro- 
magnetic induction : And in the same category we 
miLy include the induction balance of Professor 
Hughes, which illustrates in a marvellous way the 
renahtiven-efs of a variable current ilowing in a eii-- 
eiiii. to the presence of a small piece of motal or 
othsr conducting material. 

fltflinllridf, or tbc munl*ring of Infanta 
7'*" cominon in ancient tiotco, and still pravwla 
m_ Hcmie_ iiarbamitH con mi unities. The practice 

c sis ted m Greece and ilomi*, and even found 
defenders in Plato and Aristotle. The latter in his 
Faii/ict ^ said the law ahouhl forbid the □itiiu.ring nf 
I lie uiajhucd, and, whore a check to population La 
riM[iLired, alnwtion elioiskt bo proEurod before tho 
quitkomug of the infant- In kparta, M tr other 
re,ee* states, tFic law directed that when a child 
wr& licuiL ibis father should carry it to on appoincod 
pfuco, there Ui he InHpecM hv the eldcre of tlm 
community. If it a preioVlng chifd, they re- 
lumed it to ita parents to l>e etlncalod ; otherwise 
} L ^ thrown into a cavern At the foot of Mount 
raygetus. In aucJcitt Home the Twelve Tahlw 
directed uniformed iofuntA to be iinmediatelv 1 
destroyed , and by tho Fatria Pohwtae the fat-Jicr 
fi-ra an aWlute power over his children extending 


ganeral way nndcr MA(inetibm. Tho oeacntial 
pcculiaTity of this cloea of induction phenomena 
i» the production of electric currenta in condiLtbon? 
or dreuiUi in which there exists m source of 
electrical energy, These induced electric current* 
are in all eoaca the result of some magnetic nhnngc 
in the segicvit oOCitpiod by the oonductorL Tlu* 
mugnotic ehange may Ins imodueod hy lltc approach 
oi withdrawal of imuguet; or if may he finidncod 
by the motion of the- conductor in a constant 

magnetic field ; ot it may l>e duo to variations 
of primary currents in neigliltouring conductors, 
or even h : rile poniliictoT iteelf. Tn thin last cate 
the varialions of thfsc primary cimcjila cause 
correspond injj variations Eh the mugne-tic fields 
existing with tli cm. ro lIiaC. the induoed current 
can always lie explained in terms of a magnetic 
change. According to Ohm's Law fsc* ELEC- 
Thicity ), the strength of a current flowing though 
a given Circuit depends on tlie clcetromotiva force 
whiefi Asciiles tire current, anil on the rcsisteinca of 
the circuit through which Hie current I* mode to 
How. In the casodf induction of eunf-nts the electro- 
motive force is direct iv dun to, ;u-.d i.-- 1 1 _, -n.s’,i ti-sE in 
tanus of, the n\tc cf Chunge of the numlicr of lines 
cf magnetic force embraced by the cdretiit : and 
tliLs rn-H 1 -of change tic pends on tlie geoniettieal 
fciriri of the circuit and on its spocc relations to 
the longuetic field surrounding it. Thus the in- 
duced current depends on three tilings— vit. tho 
for in of the circuit, tho varying space relations of 
the eircnit uml tho magnet in held, ami the ordiuaTy 
ohmic resistance of the rireuib, 

On* nf tho readiest ways uf nrnducing ind-iured 
currents is to have two coEIa of wire, one placed 
iusido the other, auil t^r paw througli tin- inner 



THE SURVIVOR Vol. 3 

to life ntKi dcndri i but Ilia rigour of ch-s paternal 
raw Ih-H.h as re$a?da the killing mid tire sale of 
ijiluth was softened by BatmbqocIvE IngfalatiAn, and 
especially by Nfl ran. Anusnc; (be Norse the child's 
life hung jn tin: balance till tkc father handed it to 
the nurse to lie reared., If it was wt-ak or niftl- 
formed, or if the father dfaapp Mured of its li vltlj^, 
the child wft* killed by exposure to the iveaih-ar 
;ti:i] to wild beaata. According bo Cursor the Gioila 
were invested with the power of life and dftatb 
over their children, and ho fate the 13th century 
the Foies killed imperfect children. Amongst the 
Arab? it require an ordlaanfio to prevent the crime 
[if killing children lest the parent should he re- 
duced to want, and, this element of Anxlotv for the 
futh-CT * independents and comfort entered largely 
Into the calculations *E many state*, harhamin nod 
civilised, with regard to theik- peeteri Ly. The 

Arab* also buried ftniilt infanta alira. 

In modem time* infanticide prevail* only 
amongst barbarous or nciru-d.vLli£>ed nations* and 
even amongst thaw the increased iutercouTBe with 
civjljiyjd states is gradual Ij stamping oat tb* 
prttotiM, Until compftrati rely recent tamea child- 
murder prevailed throughout the whole of the 
South Sea IhIhuiK In tne Fijian inland of Yanua 
L#vu, or some part* of it, the infanticide reached 
till the middle of the 39th century, a half and 
in other* two-thirde of the child population. 
Amongst the Hindu* th* practice of destroying 
children, capeC [ally females, prevailed to a fearful 
extent, until it was chucked under the Marquis 
of Wellesley's juMI75*-1GW]l The practice was 
forbidden by tho Yedoa: hut, in consequence of the 
expense ami the disgrace attached to girl ■< remain- 
ing unmarried, the practroo prevailed AmongHt 
the Hajuuts— who Jitneyed all Females exempt 
the fimt-Lorij and the native races* The wellbod* 
of kilting were poison fag by pills of tobacco, 
drowning in milk, smearing the mother'* lirooste 
with Of Enub and plastering the mouth with cow- 
tiling. Notwithstanding the Koran, the Moham- 
medan* were Inclined to the practice, but effected 
their object by means of abortion. Effort** bogau 
to lie iiifCrle toward* the clooc of tho C$th century, 
amongst other* by Jonathan Duncan and Major 
Walter, for the au ppresaion of llic practice, jutd 
In 1863 three effort* were at lust erewnad with 
success at a durbar n-maagoii for by Lord Lawrence. 
It wan thnughl expedient to continue a sy stern of 
HiirvedUanes by l lie |iolice in some distract*. and 
to institute a system of average numbers in 
families, which concentrated their' vigilance upon 
tb™*t families which reached I ho West Avrragr, 
Anrengat the Japanese the fnJ.li.ftr luul, but litm 
not now, aWluto powi.-r of life and death over 
Ihiii. children. 1 el China infanticide was, and in the 
remoter parte of that vant country still in, common. 
One of the causes here fa toe right jjow<essed; by 
Chinamsh of periodically repudiating lheir_ wiypj>. 
Sometimes tlvc In fan-fa. were stitkd by the midwives 
at birth, And sometimes they were cast into a 
neighlKHLriog stream, where in some cases ilicy 
were humanely k*pt afloat by a gourd, 1*0 that they 
might be *avftd from destruction by any rompaa- 
eionato person who might feel disposed. Jn early 
mitieimiaiy time* it was a part of the duty of tola- 
aicnarioa to pick up and rear, nr mtniHt to others 
for the purpose of rearing, the waifs who had been 
abandoned t-hmngb the avarice, poverty, or collowj- 
hbsb of Ihclr [larehtB, 

In nemlv ail tli c ciL'ir.-. mentioned infanticide was 

S rompted W religion* or economic reaBons, or in- 
nlg&j in frmii caprice or indnikncc ; and it was 
popnlttcd in deference to the power with which Ln 
primitive commanitioft as welt as in advanced 
states like Greece and Itomo the fallu^r wa* 
^-ndiLftd. Modem civilisation dft*la vary difTerentlv 
with the subject. I* all European states, although. 
IticvdifFnr widely in rlieir treatment of infanticide 
onA eognate crimes, human life fa from its firet to 
its last hour bold wired, and whoever puts an end 
to it fa a riiUnlerer. Almost, the only motive which 
fa such countries now loads to infanticide fa that 
of shamu^the parent* incurring the risk of com- 
mitting child 'murder to escape social disgraoc- 
Tlie efforts; therefore of legislator* and criminal 
lawyers on the one hand have (teen directed to the 
raprcseaOb of 4 vfawtiou } coocealmsnt of pregnancy, 
and ■murdering tl» now-bom infant, ami of phil- 
anthropists on tho eiIIiit to lemove temptation lo 
commit the graver eriniK- by providing Foundling 
HrtKpitals i|q, v,), whore tbn offspring of sin may 
Snd a refngu. Scu also [LliajITJMacV, 

In i'.nglatid and fiicobland the incxousablo killing 
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of infants fa tlieorericsJly ninnler, and the only 
oxcure for killing the feetue is the cafety of the 
mother t otherwise, Almrtion C q. v, ) h a criminal 
orfenco. The ctnvcmJmciitdf birLh fa aloo K crirnl hal 
oiFemft-; reft K]hth (CVrMCCALHrs^t Orl. TJsa 
deatruueton of children may lw effected negatively 
by not supplying food and elntbing, «w well » yr 
flu- piiMfivu tret ns wounding or iEl.tffiating ; and if 
;i parent or other person wbo ia bound by law to 
supply food and clothing to the child refuses or 
neglects to do bo, thereby causing it* death, such 
refusal or neglect amounts either to murfloror mao- 
slaughti-r, snu-Eirding to the vice Eiinstan sea. More- 
over, the unlawful nltaodonuig or expoairra of any 
child under the agu of two years, wliereVv the life 
and health of tlio chi 1*5 are endangered, rU a mis- 
demeanour ounfaJiabEe with three yeaia' |.*enal 
Bcivitude, where a person fa charged witih the 
mcinlsjr nf a very young cbihl it fa &tt£rlfi*l l.n prevo 
that the child" was in life. Under a etatuto of 
Jaiuo- I. there were presumptions against the 
mntliur, but in JlWfl tbft trial. 1 * fnr 0ffaa«O of thfa 
ftlotis were placed uuder ordinary rules, of evidence. 
The presumption which now olitains that every 
new-I*orn child found dead w^ l>orn dead ie 
bdtoired by eettaiu jut-fab* to have tjnorai raged 
infanticide. The test of a child being Lorn 
alive is not tliat it breathed, or hod an inde- 
pendent circulation aftei: it was separetod frem itm 
mother ; it is enough that tho child wa& fully 
horn, lie no c, if a man strike a woman with chikf, 
was to cmiise the death of tie*- child, he fa neither 
guilty of immLor nor of manslaugb tor oi tbe child. 
In all casoe of the murder of infartto the quuBtiuo 
whether tlio child w** fully turn, and bo the *su b- 
ject of rnunler, fa rally OSIO Ilf medical juris- 
pmdence. In Kuglaud and Wjries tire nrmuAJ 
number of verdict* of murder of infanta one year 
old and under varied in 1B7&-BG from 00 to 103, 
The abovti effeneft* in ref*:rer*et; to infanticide are 
puninhotl in a similar manner in ScctUanii, wliere, 
though the killing of * cnmplotoly Wrn infant is 
iminler, ft vet diet OF culpablr; lu^niicufa if-, frftqiteri tl_v 
reiurneiJ, Concealment of pregnftEicy fa the ubunl 
charge under fieu, Ml-ckap 17. 

It ban been stated thftt ft very day no inqueat fa 
held upon the bodies of children liestrayod through 
tho design, the neglect. Hits ignorance, or the uiuutal 
inlinriLty of flm inullirr b!vrn when the act may 
raiily be regardeiJ aa a crime, i t-- ennmiitv iagonei- 
ally greatlj 1 lessoned in the eye oF tin- taw by the 
tonsriiferaliftn of the pliy viral condition aimE i[ioral 
disturlianvo of the jran; itl. 

An Act of 3972 obliges those who undertake 
for hire to uiinto infaiits under the ngft wf mift yc*r, 
for a Longer period than twenty -four hours, U-- hare 
tbetr house registered, and to keep record* of the 
children Urey take charge of. They must aUu give 
notice to tire coroner of procanxtor.Arreal of such 

infante 1 duatles, and are under obligation to keep 
sanitary houses. By an inipertont ft totu te pa&acd. 
fa* J HM.J any person over sixteeu who wilfully ill- 
treate, n^glecta, nlwriduua, or oxposw a boy under 
frnrtocn or girl under sixteen yoata of age, or 
caiwcs or procures thfa to be done, in a manner 
likely to cause tire child UEineCeawy Buffering 
Or inj'.LFv to its health, fa guilty of a miederoea'Dour. 
and ia liable to flffj of fine nr imprison ment for 
t-wo yeans, nr to both, Lesser penaLtreu arc Indicted 
on ftuimnury conviction. The line may be increased 
whcTO the offender is proved to lm intorestoi.1 in tho 
death of the child. 

InrernAl IHHChint^ contrivance* made to 
resemble ordinary linriuloftH objects, but charged 
with isomc daugeroua ex ploni v e. An Lm moent- hack- 
ing lto.i oi- similar receptacle is partly tilled witJ| 
dynamite nr other explreirve, tlio nssit of the E]iace 
Ireinc occiipic<t by srene inechajiical arrangeuieuc, 
nreotly cluck work, which moves inaudibly, anil fa 
generally so contri veil IIvlI , when it ha.-* run down 
At the end, of a predetermined numl>er nf liuum 
or days. Lt ^IulII rjuisc the osjdwivc snliatance to 
explode, hs a sLitoment nf the usea to which this 
el»sft nf infomal machines liars been put by tire 
anarebfat port ie*. see 1 AM ETK. Fire-skips { q. v. f 
were employed in fnnner tltnrsj cillI iHcntcrn 
nations apply a nliiiilAr pyincioie in their- torpedo 
boats l see TciHi'Kiioj'jr f. BomFiv or hand-grenades, 

in Hn far ob they have been employed far the 
felonious, destruction of bn man life, must also Ire 
accounted infernal madiinea. 

Ifaflltenxa (ItflL, ' influence ; 1 called in French 
fa h one of the class of dtsesaes to which th*- 
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term IfiymoUc tq.v.J is ire*w applied, has been lonp 
rco<*vnised by meilital writers. Thu popular anpU- 
cntiuiL of the name to any severe cold im tire tread 
ia not aancti(*nei] S*y me*lical Authority. Cullen 
called it outort-A are it rOnfei^zVj, hut although, in 
mnst eaiifiR., it closely resemble* ordinary r.fttft«rh, 
it pre^enfa ccrtni** points of difference from that 
disc use, In addition to tire red maty Byinptome of 
catarrh, tlrere i* a sudden, early, and very- striking 
debility fthd depression of epirite. Tnl^ early 
debility is sire of the most marked and chftmretor- 
intio signs oF inHuente The nnucou* nrembranea 
[especiafly those of the respiratory orgftrm) ave 
rniieli affected. Tho longue fa whito itn.il creamy, 
tlio seifau of to-to is lust, there fa no ap]Htite, the 

nulse In soft and weak, the akin, although at liret 
Jml and dry, soon becomea mofat, and the pAtieut 
coninlaiuB of pains and soTerioss. in various parts of 
the 3wdy. 

In* simple, uncomplicatel eases, con vales con Ce 
supervenes in the ooutxc of a week or sooner - but 
innucnEA fa very Frfis|itePi tly chin joined ^Etlt bron- 
cbitfa orprreuiuoHia, m which case it fa much more 
petals tout and dangerous. There iv, monmvc r, an 
extreme pnmeuow to rebiptre ou tire Hlightoat 
cxpoBure, c-vcr* After tire patient feefa perfectly 

TCroVcsssl , 

InlliietiM, affords an cxoollcnt Hhimuplo iff An 
epidemic disease, a wIloLi.; cnrnmunicy being often 
attacked in the con tee of a few hours. From this 
it ieiav be iitferied that the oocurrenco of tl*fa dis- 
eaAe is connected with some particular condition nf 
the atmosphere, hut what tluii i-otul Ltion ia fa not 
kni*wpn. Not uufrequcntly influenza follows close 
upon a sudden tliawi Roinetimce it ib preceded by 
thick, itt-Em l-LI ing futp? ; blit hut and fadil, wot and 
dry weather have all been attended l*y severe nut- 
breaks of the disease. Like cholera, influenza 
(^ftnerally, but by no moan* coretantly, follow* a 
wasterly direction, nr upc frmu the wulb-AABt In- 
wards the north- west, ;l ml its course seems to Ire 
altugsither independent cf tbc surface current* of 
air os it often travels against t Jic prevail log wind. 

The epidemic- which prevail**! during thy winter 
nf ER&-&] in mcmt parts of the civilised world, 
the Ij n-t of impoftance in lliitain for nearly foTt-y 
yeara, prcBentod some point* of difleireitre f" 1 ”' 
ancat nf the previously recorded outbreaks. In 
|Mirtk*olar, tln-ne WAS i*t SnailV p3arf:CS a much 
Jftqpej- praportion. oi cases without, any catarrhal 
symptoms whatever than AppCAm to have Ireen 
oAwrvcd liftfore. Suel* eases present a close re- 
Mrtriiblance to Dengue Iq.r.h and many oliwrvcre 
have come to tire eonclu*ion that tbere is a 
much closer relation between tbe two diseases than 
liiL-; lreen hitherto supposed - while pome Itelteve 
that, the epidemic in question wa* itwlf dengue 
nrodified by climato, wml not inltuOnAAsit All. 

Tito iemjnc ihi|sftrtant [loinit in the treatment of 
inffuenm fa not to bleed the patient, or in any way 
to ttep-ncca hi* vital powen*. He kIwuH Ito kept 
In bed l hi* bowels should Ito gently opcrtel, Isfa 
skin slightly acted upon, if dry - and, if the cough 
lw troublesome, a mustard -poultice should be 
applied to the clu-flit, and An cxjtoCWraUt mixture 
preocrilnsd, A nli pyrin and smtiiebrin wets* during 
the- epidemic of Found very valuable in 

combating the feverish new and tiain iyf the early 
atage, I* pCrsomw nf WH!n.k nr lirftken down rjinn- 
mitutlons, AEiiiacmift, beef -tea, and wine and watot 
uniat be ffiven from the outlet. The debility that 
often remains for a ponsidcrablu period after tire 
L-aLablis'hrik-iLt (d cunv&l s^cecicL-s Ls hcsl isn-i by the 
preiuLTAtions cf iron, quinine, and strychnia. 

Few disease* increase tho death-rate to euclr an 
extent- ns itifluonra f more, I to wove r, in cnnstofictoUPB 
of the great number of persons who are attacked in 
a severe epidemic, (.han in consequence of ita danger 
in Individ *ral c-i^ies. 

Infusions ato oqueou* .^cat&tbono Of vegetable 
substance* obtained without the aui of boiling. In 
thfa respect only dip they differ from -dcoravtioifa, fa 
the manufacture of which bolting is resorted to. 
infusions are prepared by dlgaatlrig the vegetable 
Eulwtance (Trad, hark, &o.) iri hot or eubl water in 
aenveryd earthen ware vessel, Cold water fa foe 
ferable when tho active principle ia very volatile, 
o" when it fa dcsiifal to avoid tire solution of some 
iagreilrent in Llie vegetable which is soluble in Eict, 
but not in cold water- For example, in preparing 
tire infuainn iff caluiuba cold water i-s preferable, 
hecftufto it takas up tire bittor principle (which is 
the essential ingredient j, and leaves the e Larch - 
ranttcr uadisaoTved. lu moat eAwS, Itowever, 
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bailing water ta employed. Infusions ric pro- 
ffflisd to decoction* when the active principle 
volatilises at a bailing heat, a? in tin- caae of 
(Butenljal oils; or when ebullition readily induces 
some cnemicol change,, m in the caea el aejina. 
Infusions may aL» b* prepared by Eemri.latton 
{q v,), * process which ia extensively employed in 
the preparation el tinctures, When tbna prepared 
they aw 1 cm liable to dwwy than when prepare*! on, 

the old syntein. e 

The fwli infndMi, while pasHsuitg a hner 
g*¥oar, is in danger <* superseded in 

pharmaceutical vtaciico by the concentrated in- 
fcaioD, On account the trouble and AxjHi»a 
idvJlvad in inAkiug fiQiflJl qttWLtii™ t™ man 
preparation*, 3‘aeouiw is frequently liad to tltc cM»- 
ceutra-tod ones, which, when diluted with nejfen 
[Jutufi their bulk pi di&tilled water, mure or lew 
repreaent tho fmh article, W here Hi® active pno 
ciple ua volatile one it •» very difficult to retain 
the fall aroma in the concontrALed stivtap lo 
(hie question much pba-nii aceutica) at tor, iron Iplh 
been turned- The concentrated infusutiiB contain 
front SO to $$ per cent, of ale-olid, which is essential 
Ufp their preservation. Tito simple Lnfuaiiraa may 
be preserved for a slrtrt timfe by the addition of a 
trace of chloroform. 


]afilH«rJltf & name given to several clattfW of 
active Protoion, smn« of which appear in great 
nanlbfls h stagnant jn/tnsi'wu of animal or vc-gs- 
Uibla matter. Tlie great majority are provided 
with vibratiSe lOMmutOr preM**ea of tlreir living 
matter, usually in the form of cilia or tbige] la ; 
and, thOP^i these may be retracted when the 
animal occasionally encysts iteelf, they aro prae- 
tivalLy permanent, Mid oppress tlm predominantly 
native constitutUm of these ceils. Most are micro- 
scouic, !mt many are readily seen -when fem! water 
L* Md in a I'laui v«swl between the eye and the 
Uniat, Vet there may be mart Infusorian* in a cop 
oF stagnant water than there nro people on the globp, 
InluKwiUi occur both in fresh and aaEt water, and 
a few are par-ft-ritto i they feed on vegetable nr on 
aniureJ matter, on bacteria or -on one another, 
while HOJiie fmaaessed of a green pigment, closely 
allied to, if not identical with chlorophyll, prob- 
fttdy absorb carbonic dioxide after the manner «f 
plants. Most Infusotmiifi poseesh a 1 mouth '— L.e, 
a special uri^rtore through vlrich the fmol-particlea 
arc waited iii by the cilia or flagella. An single 
ceils, comparable to tire units nf ciliated epithelium 
in multicellular jininials, to the active Rpuroi of 
plants, and to main cells or ^lerina-toroa. they 
exhibit the usual protoplasm k Kttuctnre and the 
central diHerentiatinu- ur nnaleus. T I lct c i:, usually 
a definite rind, often witli coticulor structures; and 
tficre are geneialLy contractile vncmdea, pMibalily 
oserctoiy in fnnctiiMi. Mtuiy InFrisoriaun- occur 
not ns single iinlividunls, but as menduM-s of a 
colony, the temilts of nmltiplication rsinaijiing 
cliiblsed together, and often forming manties cswily 
visihla to the hihl:l 3 c 4 *:ye. They mnttiuly villi 
great rapidity by dividing into two, or by rapid 
Huccossive division into a lunger number ( spire - 
foi-nmtion ) ; and thtt? n Minglt: Infusorian, witli 
favourable Loin |>crature and nutrition, may In ftmr 
dayn tiwuiLie tlie ancestor of a progeny of ji miltion 
io six flays of a billion, in seven und a half days of 
a hundred billiour- weigh Ltig one hundred Kilo- 
gninmcfl If the life of the species, however, in 
to !«■ sustained, conjugation or inclplently :-^i(ual 
union of two InlusonanK \ not of the sains Family) 
must occur, for if the dosoendants of one individoal 
Ire left by tliOioseLve^ tlie whole family faJls \ ictiiiri 
to 1 senile degeneration,' and the 31 icinlicia dwbidta 
away. In many aae* nntnng ciliated lnfusoiiana 
the HHeareheS, nf M uupas ana otliers have vhown 
tliat the eonjugatien of tw o forms metum an liner 

ehanga of nuclear el Onto ; in- other ljliKi the two 

individuals fuse into one. When the two con- 
jugates are of unequal sirs, as in the cmtimnn 
Verting] la or belt- animalcule, it sccnm justi liable 
to eat] the sniallor iujlIf: imJ the larger foniaJe. 

The eFaxae* iiisLudad tinder the title of Infii’toriane 
are as fujlows, beginning with those ciliated fijrm^ 
to which uuologiH-to often Te«triet the term. 

61 i 7 mi<hl— ] pi fmifiriruis diaranterkeii by the pie 
dominance of alternately bent and straightened 
mniilc ptece*es known aa cilia The u^ual nuck'iw 
b ftce*ni|Kinied Iry a second neigh hour mm-kps 
I para- m- micro-nucleus), the tlements of which ftiu 
iuterehangeil in conjugaLion, Tltey are classilictl 
iHKocdi ng to Hie relative position and sbe of their 
cilia The slipjrer-aiiimalcule ( lYrotuitcium ), and 


Opalinw parasitk in the intestine of the frog 
illustrate those which are more or le^ pomplclcly 
ctlinted ) Halo t rich a) ; tlie beautifully coloured 
specic-B of fstontor, llte geiuiis Balantidium, wiili one 
specie^ ijarasitie in man, and the emmnuii Jlm^-sna 
are among those with JictorogSn-roue cilia diwiitiilar 
in ei^e and fomn ( Heterotiielia) ; the atalkcd belj- 
aniiiLalcule Vortkella and ite heautsful alli^-s K.pi- 
stylia qpd Cuinheaiiim, the jumping HaLteria, with 
a girdle of spring v, brittle- tike proeesse*, and Uptuy ■ 
dium, which multipliw into Lst^c hollow coliraiiss, 
ssikmetimeFi 5 inches across, have a sfrecial wreuth 
of eilia round the month { Peritriclm) ; and lastly, 
those with cilia m^itrictcd to tlie under surface are 
well illustrated by Eupkdcs, Osytrieba, and Sty- 


Junieliiu- 

Flugeilaiu , — Tiifiisuriniis witli a vibratile *nr un- 
dulatory flagsll u m, or with mere than one, used, 
for locomotor or food catching purpose:!, including 
m vast number of forms, some of which aro often 
called Monruk, wIlUc otliera e.g. VoJvos— ap- 
proach if they dfl m>t unite with the Alj^a 1 :. On": '-if 
the very DikiiniLenes-t Hagoilate genera i?s Kiiglcoa. 
To the flagellates proper there huve to he added 
the CluunoS^tlhts, witli a single flagellum 
eiumninded by » beanEEfnl wine -giats- like collar— 
e.g. HuSpingu;siii n and the intoresting l > TObcro5pongJa 
— a colony with alight division of TwWir rrun'iiLsr ita 
momlssrs 'and like a little fragment of sponge flesh t 
ilIso the IKnoilngol I irt*, with two llagslla, one 
parallel, the other tran&veLBe to the Long axis: of 
the IhjhIv Peridiniu in, an extremely common 

marine form, alfording f*nn! to hcihio Iraliea y lastly, 
the IthyncheflaBOlhiln, with a large locontotw 
flagelfum, iuC-lndisig two genera— the phdephnr* 
eBcent rnuri no 1 n Lglit- 1 i girt ' ( H oc til ucai ), on il Iifipto- 
diflcus, it irtautLEnl bell-like furtO, which seams 
within the columns* of o single (^LL like a far-olf 
prophecy &t motthauid iTchit-ectoie. 

iym- forira or A riiirtnrtik — Infusorihr* with niliii 
only in tbeir freo-li ving youth, usiually li_xed aa 
midlts, and always with [nelic-usde or Ructorial pro- 
cesocs like toiktoyleH, by uteane of which they prey 
upon other ProtMom Acineta - uud IhKlnpbryii are 
.-mekiriidi the oomTimjL Aciuetn is only prebenaiie. 


In baanty oi JOrtu nod movement, to toe Hiveli- 
neee of their bebavionr, and in the intricate pbaaeo 
of tbeir life- history, Infnwriiiine affuel almoafe in- 
Oibftu&tible inaternvl for io Vaitigation, which many 
workers have shown to be at once captivating Ln 
itself and full of biological suggestive urea. In the 
gunOrul economy of naturo Infusoria aio especially 
irnporta-Tit os n fuod-aupply to small (Uiiumln, nmd, 
in ao far Os tbay □ nitre with B*cter[a in working 
docRyiuK matter" once mOrt into the cycle of Life, 
or in reducing it t*i Biuvplor alamanfca. 

S« BahJTShta, IfouatN PaRah.k aou, Pjunozoa, 
VobmcttW , 


InriiNerial Earth, Diatom Ea&TH, Kikmiil 
CCHR, a fliiicwua dhfiusit formed chiefly of tlie 
f restates nf DLatoma fq.v.). It ie used ae Tripoli 
Foweter for jrel l*hing purpoflcfl, and o-i ui ahnoibirat 
nf nitru-glyceriike in making Dynamite (q,o,h 


InOCUlntloil \ " engrafting ") f tlie cominunirA- 
tion rd db™iae to a healthy an bject by the introduc- 
tion of a specific gartu or ammo] poifttm Into tiiu 
Ryatem by pu octurc or otherwisw, originally usch) of 
the inoculation of smnNpoy (for pjeventiro iuocia- 
lation , we Barr™]*, rfeiiRi. AsTHJtak, HVDIK5- 
PIIOPlAjr If the matter of n variolua for sotuJJ- 
pu*) puhtule, taken after the eonmiencoroent of 
the eighth dsy, I* inaerted in or Iwnesith the 
skin o? a ijOtsoo who has not previously suffered 
Ftuhi Bmallirex, the following phcnoi ueiui aie in- 
duced: (1) Lwnl Ecill'LrmiuLt-inn k »et lip; [21 iKO the 
seventh or eighth day there is fever similar to that 
nf amallpox ; and \ 3 j after the lap&o <d thn:e more 
days tlioro is a more or k*W Abundant eruption nf 
pustulca This priwcss is tt-tijied inoonhvl n>n, and 
the Hliwa-s*: thus pn winced ie denouiiruLted inocn- 
laLcd amallftOK. The disease prod uteri in this arti- 
ficial manner is much simpler and lew dungX'raua 
tha-n onli 3 iaTy isrunHpO* and as it wai nu ulinoet 
certain rieito^ of preventing a suhscrpuuit attack m 
the ohiiuary disc^c, lTmculaHon waa inuch j>rec 
ti^ed till it was s^ 1 ]re^wcLl^■^l in the Iteginuiug of this- 
century by Jermer'e introduction of vaccinatiorj. 
The iin|hOrtance of inueulatiori was rcoogjiieed in 
tbe East at a very early period, tlie Chinese 
practising it from the (Itls ecntnry, and the 
Brahmin* from e very remote antiquity. In 
Persia, Armenia, and fii-o^ii it was innne, and it 
is even iHsid to have been employ til m Scotland 


and tVjilea. It w.oa not, however, till l^ady Mary' 
Wertley Montagu wrote iicr ocJchrat-ed IcLter (rain 
Adrianople in 1717 that the operation became 
generally known in England. In that letter all® 
write*: ‘Tlie siitftllpos. ao fatal and sc- general 
amongst ua, is here entirely limlffl, by tlie 
invention of cujro/fikff , winch is the teim they 
give fk Every year thousand r undergo the opera- 
tion. There ts no example of any one who baa 
died of it, and you may believe thul J utn well 

flatinfied cf the safety uf iEilr experiment, Biuce I 
intend to try it mi my dear Lit lie boh. 1 Four years 
afterscanla she had her daughter publicly inocu- 
lated in England ; tire caiienmcnt was than per- 
formed ancoeHsf n Ely on aix eoiulejuned criminals 
at Newgate, and on the strength of theae imiccosw- 
ful cjihvtb two childrou of Caroline, Princess of 
Wales, were inoculated, which gave a sanction to 
the practice, 

f i"iir ii liLtiuu waa not, however, thoroughly i*atub-* 
tinliad for more than a ([iLartcr of a UCntory after it* 
introduction, ft met with virulent opposition both 
from Ltic medical profession and tlie clergy. A 
seruiCm ia extant, which was- preached in 17525!, by 
the itav. Edward Massey, In whicli it is ua^ertesd 
that 'Job's distemper wo* ctHiHuout Hinallpox, and 
that lie had boon imreulated by the devil, 1 The 
great d raw hack to inocniation turned out, how- 
ever, to tliis : while it was invaluable to him 
tfho underwent the operation, and completely 
guarded him f non i tl>e natural disease in its severs 
Form, jte tiffftet ii|Jon the eoruuinnity at targe 
oxL-reinety [NRTnirious in keeping alive the natural 
diftfaac, and increasing ite spread amongst thoae 
who were not protected liy iiLOCiiiatioij, ’i'i liik oisc 
In iive orsi^ nsf tlLia^n wlio took the natural iliseiuir 
din*l, tli^ average number of dcutlM at the f macula. 
Ltuk FlosjitteJ wits only S in IDW; and yet, according 
to the authority of llelrerderi, in every thousand, 
ilcaths within the bills of mortality in the iii- : L 
thirty y'H'.ira nf the l&Lli century (before inoculation 
waa at nil general ) only teveut-y- bio r were due to 
smallpox. The dcalli* front thin disease amounted 
to H5 an 1 iKH i during tlie last thirty years *>( the 
ruriLury ; m3 IIulL. notwithstanding tlie preservative 
effects of inoculation on olnmat rvH who were 
opera-tod on, the total husmIiiu- of ileaLhs from this 
rlrn'o^ 1 increopcd in mm luisidred yearn in the ratio 
of abnii|-5 to d. At the litigirinirig of the IKlh rtiu. 
tury alisnit one-foairteonth nd tin; [regulation ilisd 
of amallpov - whereu* at the latter end of the 
-jLmi: century ihr number ( notwitfist-anding, or 
[jorhaps rathor in couHeijuence of, inoculation) hlid 
usereasffit to una-tontli [ ami ulii* iminrlHe euit- 
ftinmptiun of human lives waa not the total uvit, 
for many juirviviim were left with the partial or 
entire looa of aiplit. and with conBtltLition* dc- 
atroy&d. Tlie Irene I its wliich wore expected frona 
inoculation were far from being realised, and 
smallpox would doubtless have gone on incrtR-flin^ 
ink* t Interactive ptnvcr if i t biul nut been checked 
by Jeneeria diaeuvery nf Vnccinntion ( q. r. ], Invdl- 
Laiian wa* forhiddeu by law in idtO. 

InseifiTiirous | , frtrt(s. There are several 
Ilue Lred species of Dicotyledons which 131 some 
way nr other catch insects and use them for food, 
either digesting their bs>dio!t nr riniply Rljsortiing 
llie prod nets nf their deemuposition, They are- 
rL'innrkalito for lIlo mlaptationa nf siinetiire and 
function In which (fie inoficts ornttiei-uinaJ] animate 
unrswitred, and f*w [heir obvious approach to the 
ini nial mode of iiuligljon, For it is a FarniSiar 
fact Ihat- all typical pfant* fi-i:,l , r -wh.it may I nr 
■ -tflcil a very low chemical level, obtaining tlm 
ropiircd carbon frnrn ill® oarl^nic acid gas d-f the 
air, kiii I the cqitally eowjntial nitrogen from arn- 
rnonia, jiit-mte% ajil! ll:i like in tain-, water and soil ; 
wink 1 anipriftFs, on the other hand, do not derive 
lljeir carlsm fisnn simpler substances than steicli, 
sugar, an ii fat, not Llieji nitrogen from a lowei- 
sniiroc than the albutnena mauufaflUirol by other 

il M L: 1 i.-l! -- -n by plan m. The fornix, 

however, hrviik iWn the distinction in so far a* 
they feed like ruiinial* Oil 9:Hl».taricr.-s at a higli 
CliBuitr.nl tove-1 ; mill tOr: unity lieCr'Un ea more alrik- 
ing as vre^ncognuB that many of the ineectivo-roiLB 
plnute exhibit marked wimitiitoneM, mobility, and 
digestive power. 

Altogetlier there are nearly Five hundred Rpeeica 
of insectivorous plants, referable to about twelver 
genera, and t<r half a down DioatyledonouB ordera. 
They are repreHenteii ih every great geographical 
region, perhaps with tho exception cf the Afrtoan 
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Wastra and the Argon tiro pampas. Fur conveni- 
ence of ireatnicnt we follow Kerner in recognising 
tlLL-ea rets i { 1 ) those with pit* or cavities, into 
which small animals enter, but from which they arc 
imahle zo return — o.g. Itladderwoite and Pitchcr- 

S lacite i li) tho*« Lei a tacit the imtect'Wtehing 
wholly on the viscid ne*i of Ul* Leaves— c.g. 
Umaojjbylluiti ; ( 3 ) Lhrare which exhibit distinct 
movement® which help to KfcciLsra tLie insect-*— e-g- 
Sundew aunt FLy.tmp. 

L With PitJike Tram .— Tlte Comnjon 13 ladder- 
wort ( Utricidarin wijjvrT&, cit J_ ^ntib-niariticcrtJ 

or U triculariiiceft.' ) is a 
" I | rwtleis floating watcr- 
'ft plant, not utiaomnfen 

f A rtl (ni tarns anil tuarshy 

1 Jjffo hrelps, but by no means 
onnspicuous except in 
/ — ~ summer, wlwi tla 
f -^7/ inAiu]!«»Jrt* gold-cii blos- 
/ ■' }V\ I Xnna are raised on 

/ 1 % I ^ Hower-Stalk about 

J sis inchc* above the 

| — tt" "■ wuter. A mong the 

slender ^ leaves. ^Wntc 

KM.L-VLricdulhOMeaiia:^ 111 “ ri3 * ." ljl -'''’ 
it.buctlcji of bl;nMur Ilf UJi infill rin *" 11 a ^|™" a 0] n4> 

egress, liny cnislo.- 

Ct'Mja, klpOWhl As 

water- fieas, whether chased try tlielr enendKi, 
attracted by a slight 
fatal ciiricHJlty, cl 
which project f 
dem. 

JlUsb thi'3T way (L|nna[_ 
lilld within tbs bliukier 
Escape is inipue&iblf:. i 
product* of decomposition 

ing mils | fourfold hairs) on the walk of the 
Idadd e-r. Towards the e-.isd of aummer, when the 
water no longer swarme with crustaceans, the 
L'trkularia Ijegine t-o die off, the life is ooncere 
irated in terminal bud*, tin) bladders fill with 
water, anil the- plant sinks to tins bottom. Thence 
Et rises again in spring with a fresh equipment 
of buoyant blsdElere. There are numerous Species 
of UtocHlluia, of which wevcntl are fciiuttiQ like 
the nlxiva ; while other), especially in the tropica, 
are terrestrLab The 1 unity uf ncimsAe chargee with 
the situation, hut the general habit eecme to be 
the onme thrtmgbnut We can only ineotioU 
ari allied genus, (fenlisca, which has trH[id of * 
different pattern, approaching iln^-e of the pitotier- 
planted 

Among tlte js'ic ktr-plfttila, the moat familiar 
belong to the genus Nepenthes- (end, Ncpeisiha(?e;i-)» 
which ineludes nearly forty epccies, ividuly tlu- 
trihuted by awampa and jungle jiuois, ‘fumi N-ow 
Caledonia and New Guinea over tropical Austral Lw 
to the Seyeltelles and Mada^rtM-ar, over the Pundit 
Islands and Piiitippinea Kt Ceylon, liengab and 
Cochin-China.' The young iiluut- Iulh. a raaetbe o£ 
SiaLf-prosti^tlc leaves, iiiiUhe lLmsm of the adult, 
w-Lth a terminal bnnkfil L'reMtel^ erliatiging a slightly 
lujlloued hroitd lower portion. A stem rhntils, up, 
laowever, bemine: other leaves, broad Am' apathu- 
late in form, ending in a Cylindrical tendril, whieli 
tiYhiftt* runnel -Mjjih&fet&t BfflfrKicIlijfift itud ■dcvtlopH 
term i nally into a Large cavLty or pitcher. The 
tendrils gradually lift tlie stc-ru, and over the pinul 
there eventually hong dusesifc h>( pitdlierw. The as 
vary in sbo Fnuu a ton pie nf inehes to about a foot. 

ure usually brightly rolnured with red, yellow, and 
puiplish blotches, and hear two lateral fiances 
and a terminal lid, which opens when the piUjher 
attains its full sise. fartty by the colour and 
partly by the honey gland* e>E the lid and pitcher 
margin, injects nre attracted ; they sip the Bwwf 
secretion ami venture farther down, only Ui Suad 
on an exceedingly smooth, wased, slippery 'con- 
ducting surf owe,' wkiW they lull into the lower 
thiml m- half <»F the pitcher-*, which contaijw water 


Pit'. 2.— FitclLor-plMitu ; 

A, jyerefltn^ /‘AirfJn^jiriurti,- It, Hk-riuonilaj-iurjiiimL; 

0, Ikiri i ejilontu ™rf/L>rjjtEO. 

and digestive secretion- When an Insact falls, 
the secretion Lh stiriiiilated tmd iiecomes acid, As 
analyfiis has shown tlLe presence not only of Vnritnua 

nr.iiia \ tpallc, dtronio, fonuicl hut alwi of a peptic 
ferment, the fluid is exactly like that of mi animal 
stomach, und the result Lh the same. 

Another well -known pitcher-plant is iSsnwoti'a 
purjmtta {md. ^reaceutus«e), widely dUtributerl 
id swarnpv rejd' 003 eastern North America femn 
Hudson Bay to EJorLda. A nisette nf half profl- 
tr*t* hollow leaves surrounds au erect Hower-Htalk. 
Tire pltcltetH jus tupped icy a crest, which Li decor- 
ated with ruddith streaks, and disposed so that it 
ea(*hes rain-Hlrops and lets them slide into the 
„j inucilagfi,' or ppompteil by pabchat. IiihccIh are attnuiteiJ by iho aweet seerfl- 

Ijmihi'i on ’riii! ir it tom j*- Like briHlles iifin of glandular hairs on the lid or crest, wander 

from and perhaps protect the hlad. farther down on a- so-eaHod 1 ootuluetinc surface,' 

In I&r they are ss-fe enough, hut If they covered with 1 1 ow n w nri] • p» lintiuS liair* wlikli hiirhiEl 

h tbr narrow door, they return, and eventual!? fall hopelensly into tlie 

1 a prison and a tomb. water occupying the lower part of the pitclicT. 

death ensues, and the Tlttte they are de-WBlMWd mitl AbwrWd. Several 

Are ulwurbeil by suek- inches nf half- rotten lnseota are found ui the Ihmh 1 , 

rendering the water brown and putrid, and emit- 
ting a diHogrecable smell, That iligestloci does 
not o"i: iet hkijiuh cettuiu, and the iViet is coafimLeiE 
bv iiiley'a olieeivattori that two inseeta -a Hy 
1 &'?/.> CQph ogn sarroecnin) and one of the Lepidop- 
tcm. i X isrni'rrortsi}— brave the horrors 
of tan trap In safety, and utilise the Hlungheap nf 
rotten insects as a suitable place wherein to depcait 
eggs. The grubs, which would perish if digestion 
Occurred, thrive wnEl atnl ^vautuiiLlly Ikot; their 
way through the sides of the leaf. Bird-; oceaslou- 
ally discover tlio store of inaecta and rifle the 
pitchers with their I teaks. AVJiilc nil the ^pcciee 
uf SnrracenLa ph)fK'iLi]y agree in ls.-ing nun -iligi^tivc, 
they p i event constdeiable diffeiencd^ of structure, 
winch wc cannot licrc describe, Beside the alujve 
speck's- .S', purpurea may Ire rankotl Hetwmphom 
uutftut j frOin aloillbt K i'll ill ULa ill British (lumnrt). 
In S. wtrialctris and in lyariingtitaia mtifoi'nitti 
\ from the Sierra NavjuSa ) Hie pitch er i H capped by a 
helmet, -^U that cm:. wjLter can enter; the cmitained 
liijuid jciusl thmefore ba wholly a SMyetion, tlioueh 
(-.ti I.) only putrefactive, Finally, .V. ctnwtmeitmi 
and S. HP^jffrr^c ;^ie in external fnrm almost nearer 
Uf NcptiiJ-lriSi iljliI ('ophiLloLua thun to file other 
apoeiv.H of Sarntceuia. 

In the two species of Somwenia last msnticmsd 
l? only gome of tlie leavea ate modified into pltchere, 
H-he ntlmira remaining ?ro^ii, lunce-shaped, ami 
unboliawed. So is it with CepAttloim /viJU-nlarn 
,, [Ctplislutflcsn', near ortl. Iiibt?- 

II f(iaire;L-) r which .as restricted to a 

ll - , ('Jfj- Limited area near AUstny in 
Western Australia. Hero in Lhis 
,'S usvueil basal rcBEcttc only the lower 
leave* are hiteliera, two inches or 

W If ii Vf ? in hei^tit, lsasL udi-.i'CivL for 

Rwr-fi'l ^t'-diing aiita and ground . loving 
Iffi ' K ,:T insects, T' ho miter surface lxiais 

Tt.l|. J ridges which help the iri^i'cts 'ip, 
tK'' ili -md there are the naujil attnuitiou* 
of bj'i^tLt colour and sweet sca-re 
Fig. A IMtchcr ^ nBI ' Intoxicated, it may be, with 
uf Ciphedgim tb« honey , ot merely Inquisitive 
/olficufci tej. and unwary, lire visitors; pass from 


the sides or from the half-open lid 
bo fh? slippery though corrugated 
margin, and Llrence fall into tlie liquid which (Mb’ 
half Lht! pitcher. Kndcavoura to return arc balked 
by a projecting ivlself, by an area lienee with *tiiF 
duwhward -[n,ij ist^d j -:l | -i : S. i , jmd Ly sharp opines- 
round ahout tire lutLinred margin ot the culher. 
As the glanduJaL' secretion has an acid rcuotloD 
and a aolvant power, Coplialofus i* also to be 
CTedirinl with true digestion, 

la regard (.« the auiifiAoiofjif &f Iht pitekvrs, we 
j* I to, 3 1 m in ply cite the recent couelu^ions; of Mar- 
fatlana: (11 The loaf in Nepenthes, Helismitilmia 
Bairaconia, aud DftrlingtrtnlA ia eoiupoumt, and 
consists of from I we to nve palm of leaflets i f2) 
tliere is a ujarltcd tendency to dorsal fiseion of tlio 
leaflets froni apex to base; (3-j ^uch fuse*l leaflet* 

are seen in the broad basal part of Nepenthes leaf, 
and in lire ib'ipa o.ueL Led^ n! tire varimis jntchers ; 
(-1) the pitcher itself i-. a deep dorsal involution 
of the midrib juet above the tcriuinalmn of the 
fused upper inter of leufleta, exoept in Cephalotus, 
where, ?l-s 1 he h -a «ei clearly showed, it is an involu- 
tion uf the leaf Ldrule. 

V'ery diJSerent from the pi teller- plants, and with 
appliances ies* involved for i nsfiot-cnbchiug, I* the 
Tootbviwt { .vi-rriir.'jjLcrjd, litiJ. ScLOphulai L- 

acere) ie. pale, chlomphyll-iesa iiarastto found in 
Britidlb wooiN, battening on. the roijty of trei ■■; ftml 
pliimSwi, Excepting the Ihiwtr sioJk, tlu stem is 
virtual] v nudergnouiiEl ; it Lea re suctorial root* and 
hutli-lile leo-vea. The latter are hollow, and are 
entered through a narrow aperture by many k kids of 
snmtll unimals. Tiuse scout to he mtanclal in pro- 
iapliumkic exudatbreuj w:! iiiii the Leaf -cavity, rind 
exit- i reposal hie, die, decompose, and are absorbed. 
Along with the toothwort ought nUo to be ranked 
jBflj'fffkr (rfyj?!ir!, whose Uadergreund hud-H slsow 
il somewhat 'uinilai structure and carnivorous 
bull it. 

2. Finnts whitkcaick Insects h)f Setrtiiati 

mth&ni Pitt or — "t'li-c lu:*t representative 

Ehf tbi'j set I* JJnt.topApliuuir litsihitiicirm turd. 
L>j l aw'! t ncsiB j , & native or Bar tug ft] and MeuhoCO, 
growing with luxuriance in sandy nr nrety places, 
Uf ft height id iriKint IL spoil, The long linear 
leave*, are richly beset wltlL glands, many borne 
mi lung stalks,' red in colour, autl copi-ou" in 
an acid, viscid, dcwrlrop-li kc sccrfttiOh, tfre otlrere 
invitiblo to the naked eye, vriilmut stalks, colnur- 
iciss, and with im nnid, ilksulvent secretion, will clt 
i* only eluded in response to tin stimulus of «erue 
itilrogenous viilisiatLC'.'. Enochs cd vairLiiLix kinds 
alight oil tlie long lvrevi%*, kuth-k nl! tlie 'hup* from 
the ^talked glands, move anxin-iudy about knocking 
off more anil lEunc until they are tlmrunghly 
besmaarenl, and their tmcli-ese cruiked. Giving uji 
the straggle, they *iuk on to the surface of the 
leaf, whore the sessile glands begin the diwolvcnt 
him I ab*uvl>£]it proceci'. Kcmcr uejLcs that the 
iiiMifict-catclLEiig !« .^o dl'cn.ai re ilrei the peasants 
about Uptu'to uve the Dnusophy Hum in tlieu dwcLI- 
iiign ftj, ftcuiivenieut Hulstltutc for fly -najicr. 

:t, Phutts le-hfrA fir.tiwt Morv.inf.ntS in 

their Inseet-urtduny, - T 3 l 6 thmnnon 13 utter wort 
•I Finnuienla tud^En^i, l^loitging to the same order 
L tricn]iLi-i:L, is a widely distributed represent il- 
bi. ve* -uf il gciiiifc iiii'lis-liirg jlIkiuL forty Mpeclvh., all 
growing oil more ur less imusliy ground (see lig. At 
BurrEJtwonTj. Erem ft rosette of plump glUtcn- 

ing leaves there riaes for save raL inclisa asi upright 
stalk, hearing a lwautiful two-lippcd, spurred, 
Uo-w-L-r uf a viuleL niulmir, The leaver lirtvtf a 
distinct fun-im-ILkc ?kLuul', duulhtlwsa attractive, 
and are covered with glands, some htaLbed like 
miniature npiml ireful), otheis ftlramst MonHile, Isitb 
with a coploub, visCLd, avid *>.:£. ret j.>n. This serves 

- iin^cct-linH;.' Imt, besides retaining lIj« unwary 
UUHlgcs, it finally digest* tlioiu Uro|» of ism in»y 
fall mi die Luaii-s, or pobldts may Iewh. 1 tliere, 
but without irutewartliy effect 5 a small iuacct, 
hE>wcver, ttunuEfttes a copious Kuw of the fatal 
ivecretioii. Ifni tlrere ia alfvu mnmremcnt ; for, when 
an insect i* caught, Llio tucirgiiis uf tbc leaves 
idowly curl inwarib for an hour or two, thus hue- - 
imimliiig the lusity, or drifting it ncMur the csiitte, 
in sjay cjm L - exposing it to more gknds. After 
digestJon, tlie results am! the sniplnx exudation 
are aWrbcil, leaving finally the ULnlipesteil *kju 
Eif the insect nn tin: more or Lew* dry k-af auifaee, 
Mure tliiiiL UK> yearn ago Liijriii-ua iiEiled how the 
Lappa us&l tlte hutterwort fur curdling uiilk, 4 
property due to a rennet dike ferment whkli the 
plant has In rulrlitam hi the digestive or peptic, 
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The autiiieptic (jualitioa of tlra [ernietita fieri laps 
justify another old cub to in of applying the leaves 
to Cl K" ! ; -:i rs!rf of cattle. 

B^ide the Ijutterwnrt ou the marshy Inflow 
we are likely to find Drostra Tvivudifaha lord. 
DroHoraceic } or some ether Hpedao of sundew,. 
Again, wc have a rtraelte df prostrate leave*, fam 
amid which rises a smiL with uictnispramhiH whitish 
flowers, Veiy wtrikliip, and in the forty 

or so apecics. are the red gLft.iduEoj ' hairs, ' ten- 
toctes/br procftBec which grow at different length* 
fnciJiL the u|hper surface rotd margins of rite leaf 
Thcas are complex little structure* with a head of 
glandular cells, H-upptieil by iiuniaraua water-pipe* 
(WW*Lwl-l* or iracbeidesl, and surrounded eaten 
tiiltv by a drop of viscid accretion. riicso toucocl-ea 
ate sensitive, iimbUe, aceretory, digea-ti ve, and 
absorptive. Tu il raps of rain they are in-different, 
to irritant particle* they may leapond by kcraa&ed 
secretion t blit wlrau a midgo ot a small particle of 
nitrogenous food ia, placed upon them, they become 
mirvc-lloiialy though by no rueamj rap idly ncliv*. 
A living midge, which mistakes the accretion drops 
for nectar, lights On the leaf, and eh forthwith en- 
tangled t iw it atrugpjks it bcuoiiLfta more h' 
besmeared, and meanwliits the secretion 


bo me cases by the .Lwraase in,' tbo quantity and 
quality nf the tteodo whim no iuaecta are available. 
From thia, howe-ver, we need not cunclnde that 
a ■ “ Jj the iEUKtirvmuB function is the emnplete or even 

vV > ff the original function of any of tlLe curious- leaf- 

■'y £ Htmclurtf! jilwiva described, 

.-:• ■■-■ sS 7 .t- Physiological i'amiTiMiry. — {1 } It l* a familiar 

"%2-j fact that sundew and butterwort oeneraliv grow 

{ fy 7V" a, among hosr-nteW oil the moors. hardly rooted in the 

\ • ^ -OT j* MU, McT therefore Seas adapted than Ordinary 

' . > L . i\jf 7 A s^T plants to suck up the oll-irnpprtMt nitnogeuaua 

nrdijLL- to the V I iS /i&vi i$T compounds, Tho siutte relative scantinesa in 

' e of Ike n , j nitroEcnoa* Huj^aliee ia more or lose marked in 

T. ^ fl l i . ^ the hafcnlAt* ot other int»eti v«ruun plants, and 

. ^ doubtleae renders them inwrc dependent on their 

and peculiar animal diet. All are said to be areno 

L* ur-rTeitiiiL fcl ,c prcj^rvCO of much, lime, £2) Tho diet jfi to 

nliiLilird" f jjr b^PKs- fe P?W ‘ Htnn* ejibftnt a matter of chunw ; JiAtb «vaapibj( 

n ," i "AjU ' and flying insects, small Hies and avan large mottei, 

u reooens. V besides opidens, (wld ajentipsIeH arc caa^ht by lira 

'hers is cvL Fi^. E. — DUmwa nfiasci pul*: terrestrial ahd psjideut trape. The atjuatra bladder- 

.i E i I v a k L- o n. o. Jcu, wort'a moat frequent victims arc the mchbII cmat*. 

f [„.Lut to a yt rfcftffiT orient than in the sundew, oeani. known a» Cypride : while Un aubteirraneafl, 

L.J^ mtl A Latbim.'ft * pnmmLtsra vaty from the rank of mitce 

;or lira ntmul Mb, th( ^naiteve hoira, nud d faJpaeriaiiB. ( 3 ] Tho allnratiuoa of 

igeatLva fllandi_ hro wmte Tta in ^ aLVlirrja , pt „ te fcre mfltl ifn]d; a ibualinonL. 

ieTraaay of senBitivena*, Ow ypid.fi of movement, ]itfl {ldoQtl irl butte rwnyrt lurte LaBocta which 

uid the pi the d 'Z*£ lv * freouent fungi, and am.ra of tits otliem also appeal 

rateworthy, wbde it is also t , the ‘ dew drope h of Dmeera, 
^aiEdeison has detected el^ri^ eor^nte bi^oj h ]t QR thg ^ bright coloum 

to th we ehflsrrpl in tbe ueuTO-maacnlar activity of of ma / y W ha[B aT0 obviqSa enouglL ehofriM 

uiima H. h l S i ,i . I . > ^ j while the frequent c*udalimi of honey i a lira meet 

SopCTficWly somewhat like the Maddarwwt. to f] . , fif ^ [4] ltL Nepenthwaed CisphnloteiB. 

, te leaabatructure ™ry like ftniuet jaaiiaquatm ^ Dl0ao ^ hy[]lliri , Son*ft ^ PinguicuK 

oiaivt, A S 1>lc bod Lss of t bo in seek nv gh t are dieted, that 
heme in «mlh and centrai Europe, flouadLing in ^ ^ *1^ into Botubh s oktontm, 

EKUulamul [jooIb where clear waterUwymod hytha ^ ^ J t the C0 | i& 0 f the leaf. The 

iOiamer aun. A thin ““ prs>c«a agr«R with animal dtffwthm in the not 

w hoik of peculiarly gifted tsavse, dies a* ay at ^ in thcpn^cnco of a ^pteniBini formcnl 
,ro cud V- on the otb^ f^i in ao^a / ia known Xu t the 

=rrirfSSi^ issxzz 

XttSSML ^54 iv ». r 

tattti& - r ThaB the diaatew which in penninalLn* 

°l«™u, p ri;w i’^ «ss.?SiiS «” *. 

beam SLun.eroua loagkh lioi-ni and ilIju sjeiatl atellmte nrtn^ly wm , . , ^ . 

structu re B ■, tlrare w l^c m.J a mall gLaada. When ^ 5 ?Lrmlarly in A “ d ' ““V s " 

tho water-ilciLH, ih*Betd^as, or even diatoms rest thvTK Ln '' 9rtLD l! 

on lira Jintfo* of the leaf, lira half blwirs ch-o “P' “ to 
a LLk I V aa in the fly-trap, tho victiaw a™ m.pnaonad, »! or wn fermmt kfl 

and, tltouglL thcyinav remain aliva for some daya, *** ^ ^ 1B & manner compMftWu to part of 
thors Boonn ns doubt of their final abeoiytion, tbe rSte of the psn erratic juice. J. R Gteen liaa 
0 titer Mfrauicii of AlitrovanHa frem Aualrnlia bjuI descricjcd a rennet fotming ferment, csiruj^ataliile to 
Bengal aeem to have the aaitra habit, limt of lira cal fa atomach, not only in Fiiiijiiicula, 

Boaides the true fnaect^catehori holed *Wv*, there but in tha Bowora of O'vWvtti in lira Btem 

are Jifit a few plants — dg, WfWBg the Sasifragea, of Clematis nKn^id, in the ]jetaLs of Iho artLCltoka, 
Seduma, and Primnlitii, on the glandular surface* of &c, ; finally, a peptonising ferment boa been 
which insects me ofteu entangled. Thc*ra planta detett^d not onLy in intcclivcmms plauta, bnl in 
iiiLEgoat liuw the inacctivorouH habit might oepin, such JLvei'se Mituatic ns aa the latex of Chutioh 
alto there arc two suede* in tbn aunuew oidex, txttxtyu and the fl'J&da of Vieia, T'lic protoplMWifl 
tioridniit dvrifita a.id Rytd™ fitter i, in whtelL h Qf v , lailtl! are aampuable to llis#6 of ani- 
the ia»Mt-a*tehing eaema ta be moro than .ncipienk ]1|ilB fe not ^ fl(ni3amant £| yh but also in many 
Among tba pwaiUy innebifonrm i6ra»m nmd details, and the ioBectivnrims planta are nut 
aleo lnclndo a Braailian fulm, Ktiipnt^Qtmmgiwin- - fl( but BimnSy conapicuonfl illuatimthma of 
«™. *" a iLverworta— e.g. An^odwia ^J^bla digestjen, (fi| Thera w no doubt liiat 

maeow and c«yU mnfmnt- Zaj> t La- L ^ h t . ]Le pr ^ nct a of digwtiou tOid tlia result- of 

recently assented an interesting fungus { Arthra. ^ aheorbfrl by tlie iaBWtivormia 

^rt/i oHgospora) which catcher amall threadworms planl-- I-arge Btomato, pmtniduiFpapillde. aueterial 
io. great ouirAers Ln iU\ ridilifcft tls^tfe- bodiea 1 liatLte, 1 and other fctrkictiirss in the uluerant plant? 

with a growth of fine threask (b vphffi), and absorbs are sjonictimc" credited with thia fuiict-ion, about 
tke thunte*. wliick 1 i ttlo defloite information ib yet fortlteoming. 

Vtiiti*. — The edaptations for caldiing and An Interaating. if hwdty cpncWe, ^rralrarntiflli 
utilising ioscct* are sc miincrnUH and eliective, of the absorbent activity is giv-on by k l ark, w 10 
th^t s-(i arc apt (si cnEicluiic tuo readily that the fed Dim* 1 * w ilh niew aaturaLCLl in n brute ot 
inerantivorouH habit ia not only advantageous but lithium, and some njiya ,ater doteCffrl wL Eb “T 
Deceaeaiy for tli c health cf the planb 1 There are, apectroscopo ihfc preseuco of the metal thrungh- 
however, nuv&ml f irate which sni^tat caution, out tho whole plant, in fttt oven in lira llower 
Thuft it haa fnften Iracn noticed that a leaf of l«) The aenaitivenOw *o niaiked in sundew and 
sundew or fly-trap may suffer, and even die, (re n, fly-trap is not nf course unique, but. io lUuntTiitCd 
the effects of too big a meal, s- ^riottfi ^jiokij^li iE tho to™nk atoKWBfi B et^cmaB, 

objection to- utility were the ctLSualty not aa rare many ]>lante f and may 1* compared lf,u ^ 1 Y® 
in nature It Ik common in experiment. More owafrat go much further with that of animals, 
important ia the difficulty raLswf by cultivators. Both Droacreand Diode* rc*]M>Jid te vanoua k luda 
who uoint to all Bora of inwwtivDitMiR [danta of stimuli, but ueually ami moat readily t* Miac ot 
flourishing perfectly without any insect food. To hUregenous BubstWWffi. Darwin numeroits 

Lliis it cun he retorted that the natural conditions iiluatraiiorw of the aundew * ser^nivcru, 
of Btanty nitragenoufl Bappty aro prulmbly not extremely hommopalhra doa^aj TKHM 95 Of a - 
observed in the greenhouse; the £ete force us gm.ninejof nitrate of amnionn and tha like. In 
to abandon bclseT in tba nt&wtv of the mweLLvor- the fly-trap t bp 

inis habit. AVci can only niaurtain Dial ib ju defimtely loealiaed in the hh jointed ha in. t >. ■ 

normally advantageoris, n conclusion con f. r ot ad in ninvemetibs of ouuucw, uy-trap, ujli . a. 


i becomes 
truly digCfltlva or 

f ^MiptEiA MoiO tb"Ul 

that, however, the 
■ centsck* 'curve down 
upon tile victim, first 
one. and then, after an 
interval of ten io Lnutea, 
another, till all the two 
hundred or pcthA|A 
bal f o£ thetn ctu-sa uison 
tbe dying midge. The 
whole leaf may became 
concave if the booty ia 
letigc, and th&n, after 
an hour or two of 
kLsurely (tending, the 
leaf looks like a closed 
fiat, >(.il:iv Linda of 
■nsceta are thus 
caught, and ovon il 
f 1 i yi- -t-- — Leaf c-f lyr-nicra dragoo-lly may fall 
rafuwJtybb ki sesnfnm atevr. v ^ llfc to tlie combined. 

efforts of aovcrnl ml jn- 
con - , leaver The aenaitiveneeB ie finer than cut 
moKb .tel Leate nerves or balances, for ii sundew hair 
will respond tq a millionth of * grain of sti run Lut jug 
nitrogenous matter, Thu rOsjHfnOO U marked by 
tbo incrcowd OOCtetifiii and by the bending, while 
internal cliotiges are tiacoaUe under the microscope 
poising frem one cell to another down the tenteclo. 
As one leaf may Ijcscen with the rapiJLinsi of a dqieoi 
insects, and ns there ate hklf h diizon or e* wetl- 
fonued leave*, the curnivurLius diet of tbs sundew 
L; often <qn aid era tile, and it hap- been demonstrated 
liiat the yield of Beeda is better in those whicb n-te 
able to gratify ilrair natUrftl nppolite. 

V vsimLfl e- Fly-trap J IWqncm jn-icsctp trfa ), which 
Tjnnwara called lira itiLroele of nature, im In. snve-nd 
waya a mure ■i^lrLlMsrjLte. - inseoiEvoremi plant than 
any of llte above, ami ik the climax oi tho order 
I>r<i«er£L£er0. A native of the east of North An.cr- 
Lci*, with very local distribution, from Long Ialand 
to Florida, it gmwy on moorland, vrilb * cirete of 
more or Ireo prostrate leaves round the bo&a of a 
mu-nyfluwfired &talk f which riseo i-6 inchc* from 
the ground. The leaves, about 4 inches in length, 
cunssat of a spa-thdiate stalk, which is conxlriated 
to the midrib At Ite junction with the broad hind*. 
The halves nf the hbylc ire movable on one an-irthor 
along tha midrib, and dose together as this volume 
would do if fitted with an automatic closing aprlbg. 
Hound each margin arc twelve to twenty long 
teeth, which interlock in rat- trAp fuahion with those 
of the opjmsite aide ; the watte of ibe leaf bcfljn 
numerous reay digestive glande, ; and there ate 
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Hifttsnt,. arad can hardly be rehrioved, It ih nf 
interest ae having a cftiupctsUion similar to that 
of ChlwroFuttn icj.v. I, from which it only differa in 
having iodine in In* place of chterii* It may 
ht prepared by lint motion of iodine on alcohol in 
the tht^ilhh of carbonate of potash, It is almost 
iriHofuUe in water, but dissolve:* in alcpImE. ether, 
said chSorufonn. ft ia readily volatile whan heated, 
and in the form of vapour has annisthetic pro- 
jj>erlieft. It Eh employed externally a* Ati am>Uc*.-- 
tion to painful nine™, uml it often gives relief in 
uterine cancer. In the form of iodoform gauze it 
em used in Antiseptic surgery. 

fn Hit, the eoTripnnftiita into which an el octroi yt* 
3& broken up on electrolysis. The one, tbs Anion 
(the electronegative enrnpOheni, -e.g, chlorine), 
travels ' jLgiiLnAt' the- current (in ite conventional 
:hi clrenit) i and i« deposited on or 
chemically attAuks the anode or positive electrode i 

- ijt-ivt com- 


like thi*^ in the leaves of the Hensitlvc plant or atJH$'( 107' C„), and at about £50° ( 177 & C-) itboila, 

the atern of the hop, the stamens of the barberry or and La converted into the purple vapooir co which 

the attaint of Mimulus, are associated with change* it owes it* name (G-r. iwtfdf, ' violet-Iika ' it hast 

in the cells of the plant. It is easy enough to an acrid taste, and communicatee a brownish- 

ewtipare the movements with thoeo of contracting yellow cotour to the ^kin, It is very slightly 

muscles : but \ve arc -‘ttlli far from taring able to soluble in water, lort dissolves readily in vettery 

work out tha com fiitrifttm or determine the dlverg- eolations of iodide of potassium and of hydriodiC 

cnee. Four nninte mny be noticed ; (*J In the acid, and in alcohol nnd ether- Iodine vapour is 

tentacles of Drosera Hl-h movement is associated the licavicnfc of known vapogra, ite spec-LGe gravity 

with a visible change in the contents of the eeik. compared with sir a* unity being S'? lft. U com- 

[iarwin described this; perhaps mistakenly, os bines directly wIi.Il phosphorus, sulphur, tail the 

1 aggregation of the protoplasm,' a ml compared it- ^etal*. lbs behaviour with hydrogen i* analogous 

with Analogous ebangea seen elsewhere, kte™ to that of chlorine and bromine 1-see ilYDRO- 

whutwe know of iu.ovem.-e tit in other plants, it is cMLoMlC ACID), bat its affinities are weaker limn 

Jikefy Hi sat- the activity of the in*SCl-ca|cheiu- is than of tlie iruH'iiunal atenurata. It likewLse com- 

connected with a change in the water tension or hlne* with numerous organic ^tofaiwes, and the 

liirgidlty of the cells, {5) In the movement of compound which it forms with at arch is of «och 

Diomca* Darwin detected ft measurable contraction ^ intense blue colour that a solution of starch 
or alteration of form.; the same lias been seen by teriiLH Ula best lest for the prostmea of free indi>i*- direction in the 
CoIlu, Haeckel, and others Eh the mobile nrgaue of |jy | iicisii *s of this te*l one- part oF iodine may be t ^ „. 

Other plants, and at oh<a auEgeats the ebanpje of detected when diaaoLved in one iniUEot] parte of tha other, the Cation ( tlte electro-i 
Form te m use] c- fibres- TSmugh tlLere no water. ponent — e.g. copper), travels ' with ' the unfrent to 

trace of any thing lika the ncri'an of aniniusH, there With hydrogen Iodine forma one cnnipnnnd, t,lj 0 mthode— c,g- tn the spoons in the plating hach. 
ja do dWbt tiiar a stimulut prevnlring motion hyiirivili n itfxd [ HI J, a colourless, pungant acid gas, ELfiCTBICITiL 

paoacs from cell to cell and from part to part in w'bieli in mast respects is aiialngfuiB with iivdrn- 

both satidaw and fly-trap. 1-^j Finally, Bunion cli toirio- acid, It may be olrtaineii by gently iisat- 

gaudereon ba« desenbed a resting and *n ftclton i ns iittu.re nf Aioorpiioup fi|nw|iEu>riitt, Iodine, 

in UkmurA,, and con-rj ud^H an 'j. ^^.-tgr. Xlte aolubte Lixlitlcft of tne metal h may 

be obtained by the direct cnnibinat-ioji of liydiioJii 
, rteht with the metallic oxides, the resulting com- 
tLarly pounds heing the metallic LOilide and water. Some 
of thcs'c touidw o!" extreme bril Haney — e.a. 
the iodide of marenry, scarlet ; the iodide of lead, 
yellow ; and others- are (if j;reat value in rncdkrnt, 

Amongst the latter must be espoc]»lte mentioned 
iodide of potAssinini, iodide of iron. And the iodides 
of meieiny. 

Iodide of ]w>LiiaaLuin ia one of the moat Important 
itvftlicLnes in tlie pliannaonjnein, It crysteJlises in 
hicli .-Ln: sound times dear, but 
npai(u.e whitish 4 ip].iearAnce, and 
are isotuhle in water ami spirit. It la decomposed 
and the iodine set free by ehlmine, bromine, fuming 
nitric mdd, nod Ozone [q,v, ), I <sdi.de of iron is 
formed by abaking iren -*‘Lro nr filing?, in a closed 


I|H‘< , tM , -n«nih>'i< tins name khtli "f ft very vabi- 
fthEo mcdicino ntnl of the plant pmilnciog it- The 
]<lant ( Crphmfi?- Iprrnrutmhfi} brlmigA^ to the 
natural cmlrr Cindi<mn<:ivr, ami is a- native rif the 
damn :■ Itm ly wuuil* in IdronEI and Home utber parts 


current of elacCricity .. _ . 

that " the property by virtue ot which the excitable 
Structures of the "loaf rropond to slinmlatLon k of 
the Bftuio natoro as that posseaped by the aim 
endowed stnacteiTies of animaU 1 

Although our knowlevlge; oE inswlivonua plante 
dates from 1703, wbeo KULr sent te LLnnuus= a 
•description of tiic fly-trap and ibt Fiabits, structural 
investigations prevailed nnlil Darwin in IStiO 
began tlm tliorough esperimeaita] study of m- 
seetivorouB plants, toiu|iari.ng their senflitivEnertj 

Tnobllltv. And digestive power* with thoee of 

animals. Since then the physiologic*) interest- of eolourfc?? cubes, wl 
these plants has bean kept ate(K% in view, our uuualJy Ibtvs an 
analyfliH of their vital proceeaeA bocoiulug with 
each yent- snore complete. At the rttita timo„ the 
•morpunlogy, espccialliy of the pitcher -pLo-s Is, 
bseu atuavod With great hucccW- 
cult question concerning the origin 


Tbo muAt diffi,- 
j aud evolution 

uuiv i|uwvivn vwwwv« , « , "B * M11 T — iy t 

of the in«tCt-eatehmg strueturea and FnnctsotiH Is 
atill a problem of the future. 

iDflect-powder i* » greemiab .yellow powder 
having a slightly pungent odour. When gervuine 
it is pTepwrsii by powdering the cinaed [lower* rtf 
various Hpecies of Py rethrum, ee^iecUtly l f . cor- 
fkierti-i, F, tvitujn, on<l P. itatttittixf&i iti+tt. W hon 
dustwl on fleAa and othEi inijceta it soen abupefies 
and finally kills them, but whether tl-da ia dne to 
subtle cinnnaticwvH frutn the oil or to tlie contact 
with tba [niwder is undetermined. It in generally 
atated that the volatile oil doc* not ]xse?eae tins 
action, but the writer lift* noticed that when 
midge* alight on a hand which has previously been 
robbed with an alcoholic tincture of tlie powder 
they become stupefied. And in many Instances 
rapidly die- The powder Is innocuous to mart, 
altliongli it ia stated to cause partial confusion cf 
idea* in throe who sleep in a rwm in w hich ninth 
of it has been uaed. 

Iodine {tivm. 1, cquiv, 157) i« one of the four 
nan-motallic element*- It was diAcovered in IHli, 
by Courtois, in tbc waste liquoji prenluced in Ibe 
inanufaelrtte of carbon ale of soda from the ashes of 
eeawceda, A few yeans later flay . Lussac dificoverdl 
tbfct it was a simple si emeu buy body, While it 
la atill obtaiiLcd from tlis half-fused a^b nf drieii 
scawwda, which is known In Kiitaiu as Kelp 
(ij,v.,l. it is maob irtOte largely prepared in ir*mtl> 

America from the iodate of sodium, which is found 

associated with nitrate of sodium in tlie native Hypbilis. Free iodine is very apt to cAiaas imta- 

Chili saltpctrei. tion of the intestinal canal, mul isaq in general 

In srnsll ijnantity, and usuallv in combination only Iw empEoyed in small doses. But as an Osier- 
with sodium, magnesium, or cabdum, iodine i* nnl uppijoation, in the form of ointment, Linctiire, 
vprt- widely difTused w4r tha earth's unrinct. It or liniment, it is extensively u*ed and Is very 
axieta in seft- water, in marine Animals and plants, valuable. It acta » a painsiticide in nugwonsi, 
and in certain mineral springs, It ih also Eoon<L in removes nsnsculAr pain?, nnd promotes the AlAorp- 
Bcv«rol luincrals, as, for c-s ample, in certain Meat- toon of exudations sod Uie sbbdaing of cbionic 
cfin silver ores, in BLIesian iinc ores, in phosphorite Lull &ra mat-ions. In Ur^e dose*i Iodine and most oi 
from tho Vpp*r Falatsnate, eivid Lti cos.1. the iodides act as irrilant [KrtiHOdiA ; but very few 

At ordinary tcnipcmtiit-e? it usually otems in fatal cue-cs arc oil record. In. the event- of puisew- 

solid, dark-grav, gtLAtening acdle*; it us, however, with tlie tincture of iodine the fi™t point is to 
crystal I Uabro, and somstsineft ippeam m an iwte- evAauate the Btemscb, -See Piithojis. 
hodron witJi a. tboinbic base. It is soft, and admits 

readily of trituration, has the high specific gravity Iodoform < Oil I a > is a lemon-yellow crystalline 
of 4-35, and evolves a peculiar and disagreeable HuliAtanrc, having a aaffron-like odour and an nn- 
odnnr, which indicates ite i;reat volatility- It fuswi .pleoBant iodine -like taste- Jto odour is moat pen 
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catarrh , hAopLag.cougli, oathum, &e. ; an affectimiH 
of the alimentary ceuit!, ** indigestion and dysen- 
tery ; and in disAtHets in which If 1 m dnsirod to 
incrowre action of the skin, os in diabetes and 
in febrile affections. 

Ueeides tk Powder, the moat useful siropara. 
(Li/th ate the Wine of Ipecacuanha— of _ ■which 
the does to rji ad nit jls a, diaphoretic and 
expectorant ranges from 10 to 40 minim*, oud as an 
cinctw from i to 4 drachms — and Mi* Compound 
Ipecacuanha Fowder, commonly known os Dover'' s 
Po wrier (q.v.), To produce the full effect u* a 
sudorific a di»* of fO grains u£ Bover's Powder 
rlionld be followed by copious drau^lrta of white- 
wioe whey, treacle-posset, or some other warm 
and JiarnilMH drink. 

Iridescence, the sheen of mother-of-pearl and 
other object* pisAeasiog a fincly-groOveil surface. 
It in dure to Interference {q.v.) between the waves 
ol white Eight refiectod from different Jeyols in the 
grooving ; soijre of the wave-ten gtlis arc more corn- 
ptoteily abolished by interference tlmn others are ; 
tbs revolt ifl that the residual vibration which 
roaches the eye contain* a preponderant proporttau 
of the lays which have been teas affected l»y inter, 
femenoo, and the roQected light accordingly present* 
colonia which vary according to the angle or reflec- 
tion. 

Iron, Hym, Fc Ifm-urni. atomic weight 54, 
ap, gr-f-lS t* 7 'fl; its density being increased by 
hammerinE, rolling, &c- Pto nf iron ia a ehensiea.1 
cnriceity oohuunbl* in the laboratory by reducing 
pure Oxide by charcoal or hydrogen at a very high 
Maviperature/ A butt™ of the metal thus olttataed 
is white and of perfect lustre, very tough, and 
much softer than ordinary iron. It* melting -point 
is higher, mi imich bo that if we attempt to fuse it 
when t * posed to the air it bum* before it* melting, 
point is attained, 

Ordinary commercial Eton ia protected from such 
combustion by the impurities it contains \ these 
being more readily Oxidised than the iron itself, 
while they lower its fimlisg.point. Carbon, silicon, 
sulphur, and phosphorus are the mreri notable of 
these impurities, but manganese, titanium, CAletam, 
copper, arasnic. and Other metala aiao occur in 
minute quantities in some sample?, The propor- 
tions of at] these are largest in crude or 4 pig ' iron, 
and in ordinary cast-iron. They are induced to a 
minimum in wrought or malleable iron. The colour 
of this la gray or bluish-white - t {t ^ hard and ta"- 
trous. takes a high polish, ts fibrous in texture, and! 
when broken across exhibits- a ragged fractura 
It requires a wry intent# heat for its fusion, but 
before melting passes into a soft, pasty condition, 
in which state two or more piece* nf iron may, by 
being hammered together, be united or welded ro 
completely as to form, to all intents and purposes, 
a single piece, At a red heat it way be rowdily 
forged into any shape - but at ordinary tempera- 
tures it uuKsetwca very tittle malleability y as com- 
pared with gold Arid silver. Tn ductility it stands 
veiy high, being barely exceeded by gold, silver,, 
and platmum : and ita tenacity is very great ; w hen 
combined with a little carbon it Htarals at the head 
of all the metals (see Stse-il j. 3 tuaceptibility 
to magnetism ia one of its remarkable character- 
istics (see MaGKETISH ). At a high temperature 
it burns readily, as (nay bo scon at the forgo, 
or {more strikingly ) when a glowjtig wire in Eittro- 
duced into a jar of oxygen. In dry air aud at 
ordinary tompcruturcs tho loatnoua surface of the 
metal remains unchanged ; but in a nudst atmo- 
sphere the surface muully beeoiiLee oxidiscil and 
covered with rnst h which conHistfc mainly of the 
bydreted Iteroxidc of iron. At a blight red boat 
iron combines with the PSygoii of steam aod 
liberates hydrogen. 

NcUivt irm ts a rare mineral, found in smalt 
grains in somo IwsftHtc rucks, and vory rarely as 
thin veioa. It occurs, jlm one of the chief flpnstit* 
ucnC* c-f uno class of metecnic stones. I ts ram- 
poutidh Are vciry widely distributed t more so than 
any other of the heavy metal*. Nearly nil of the 
souimentary rocks arc tinted by its oxides, and we 
CAurrot film fc handful of coil on any part o£ the 
surface of the earth that Lh free irani tlh(*n, 

(a) theidte of /-ran. — Iron forms four definite cum- 
IKHiivh with oxygen — viiL (I] the pmtoride or 
fa-toia oxide, Ir’eO, which ia the b*W of tho green 
or fpinous «*lt* -Of iron’ {£) the or 

ptttoxida or ferric oxtde,. which ja the base 

of the red or/tre'e taitt ; the hlatk or 
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oxide, FtfOi, which i» regarded as a compound of 
the Iwfc precseding oxides; end (+} u queBtionabic 
somponnd, ferric acid , Fri)*. Tim protoxide can- 
not W obtained in tui Lnolated state, but it forme 
the l.mi# of various serious oalta, and coiobinss with 
water to form e liydratc, FeO,HO, .which, on the 
addition of ait alkali, falls in white Hake* [U-m 
vided the WAter in which they urc nuHjNeiLded com 
tains no free oxygen ; utherwiae the precipitate is 
gray. 

The moat important prottnaLta of iron, Ur ferrous 
ftaltn, are the carbonate, the itulpliAte, the phos- 
phate, and flic allicate-- Cbriounfc of iran or 
fti'roue ccirftorKi^f, Fef>,CCJu, exipta naUi rally in 
^uriuuv minerals, and may be obtained artificially 
by precipitating a soluble protemal t nf iron with 
carbonate of prfaab ur srfnla, when the carbonate 
falls in white flakes. On exposure to t-bo air it 
AlsM>rbh oxygen and gives tflf carltniLia acid, ami 
is tbuH converted Ente tlm hydrated iwrexide, 
SwipAoic of iron nr ferrotis sntjyhodt, reO.SOj, 
7 HjO lor FeSO*,7HjO }, is nhlained by the etrlu- 
tion of iron, ur Its sulphide, in dilute sulphuric 
acid i In the former gasp there is an evoJufonn of 
hydrogen, and in the latter of sulphuretted hydro- 
gen. On evaporation of the Hulutimn the salt is 
obtained in clear. IiLsLhii. green rhomboid al crystals 
fleven atoms of water. Tlda salt is 
commercially known as coppcraa or green vitriol. 
Phosphate of iron is obtained Ei-y precipitating a 
solutipri of a protoaalt of iron with ph^pluate of 
soda, when a white precipitate of phnaphata of iron 
is thrown down. All these aolta, especially tfio 
carbonate And sulphate, are extensively used in 
nvplicine- Silicate ami phonphAte nf iron occur 
n jiLo i-sl lv in many niinerala. 

Tlse btfoxidc- of e V an, or aasquioxido, F^O,, 
is obtained in an anhydrous form by igniting 
the protisaulphate, aud is known in the arts 
under the names tWeMiir, Vroeus of Mot#, tir 
Jtouge, according to the degree of kvigmtlon in 
which it ban ii^en submitted, it i« employed 
fur polishing ginAB, jewellery, Ac-, and ia also used 
as a pigment, It occun 1 VnjIJi in the anhydrous 
and in the hydrated form in. various mineTals. 
The hydrated peroxide, 2FeyOi,SHjO, ia obtained 
by precipitating a solution of a perealt of i-run 
with an excess of potash, ammonia, or alkaline 
carbonate, ft fulls its a yellowieh-brOwn floeculenC 
preerpitAte, which when dried fonne a dense brawn 
ntoaa. Hu st, as hac been already mentioned, is a 
hydrated peroxide. 

Thu most i important of thcpcrealts of iron, or ferric 
malts, are the neutral and lh* liaole sulphate, wlwrsc 
formulre arc Fe,0j,Sf?0, and F^O* 1 3Sf)l( 1 SF6|Oj 
respectively, lEi* nLtrate, Fe.Oi.3NO]-. ilia plioH- 
phale, and the silicate O] these the neutral 
aul pli ate, the phosphate, and the ailLcate occur in 
varjcus minentlo. The nitrate, which obtained 
by Mi* solution of icon ia nitric add, ia a uHefnl 
medicinal syiont, 

The block or ftraonclte oxide as formed wbcu i ron 
is he-ate<L in air cr tn oxygen, or in vapnur of water. 

^ h ) Haloid salii of iron--* .the clLlorideB, biomidcs, 
and iodides, Tbcte are two cblorulce — viz, » pruto- 
eblorkle, F*f’l, and a perchloridc or swouleblorule, 
F&jCij. The latter may h* obtained by diEsolv- 
ing peroxide of iru* In hydrochloric acid. Th* 
tincture of tire nesquichlaridc of iron i* tnucb em- 
ployed in jncdicine. The prUtlftflide ia an extremely 
vaiuablc cherapeubie *fi*nt. 

{c} There are several svlphida or vtdphiirctt of 
trim. TIlb protosulplii.de, Fn-3, ooenre! in sin a 1 1 
quantity in meteoric iron. It may be obtained 
artificially by heating iron with Bulphur. It ia a 
blackish, brittle Hulbe banco, retaining in aonia degree 
the magnetic [imjioT lies of metallic iron. It # 
insoluble In water, but in moist air b*eome& 
oxldbsed into protosulplLute of Iron. With acitib it 
develops sulphuretted hydrogen. The bisulphide 
of iron, Feftj, in tire traa pyriics of miireralOKisrA, 
and tire miomHc of comnictec. Under the latter 
name it ia used exteuniv*ly in the preparation of 
oil of vitriol. The other sulphides are of less 
importsMiBfcr 

Tit* proiouxlts and the pr.rralt/r, os- che_/btrotiJ an* 
the ferric sails, give totally different reaction* with 
the ordinary testa. The solutions of tire termer 
liixv* a pale. green coLour, white those of the latter 
at* generally of a brewniHh-y*l tew colour, Sul- 
phuretted hydrogen giveji no precipitate vrilfi an 
nob! wolutten nf a- ferrous salt, wiiile it gives a 
milky precipitate of sulphur with a solution of 
a ferric salt. TVtash, simLl, and ammonia throw 
dowm a gray or green hydrated ox id* Frnm the 
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former, which changes to darker green and brown, 
and a brow* hydrated peroxide irnm the latter. 
Fettocyantde of potassium giv*a with ferrous iwd-ta 
a white precipitate, which soon becomes blue, 
while wSMl ferric ealts it at once produce* a blue 
precipitate, even in a v*iy dilute solution. T'ine- 
ture of gatk { tnntii* fkdd} [unidijceB no immediate 
eli&ngo of colour with th.* ferrous, but- a deep 
bbickuila- blue colour (inkl with tbe ferric salt*. 
Sulpbocyanidc o£ potawio m produtc-H no change 
with the ferrous, but give* a deep blood -Tied tint 
with the fe»rie salts. SSuccLnste and bcEipjate of 
amniouia pmduce no precipitate or change of 
colour with, tbe former, wliil* with the latter, if 
the solution 3c not too acid., they threw down jjaEe 
reddish-brown precipitates, 

MAHVFAiirrfMU OF Iron.— T il* incieasing no* of 
iron is a prominent chiwacteriatie o-f the present 
Ag*, *ud every day sees some new application of it 
in tbe aits oE life. Although the most useful of tha 
metals, it was not the fir«t knciwh, Tli* ditticulty 
of retlucing it from its ore* would natural Ly make 
it A later acquisition than gold, aiher, and cup par 
(see BfU'iil 2&j. Tlio reduction of the or* koowai as 
the black oxLdc uf iron, however, lias been carried 
on in India from a. v*ry early time. 

In Europe tire nob specular and other cues of 
Spain Rail Elba were much used during tire Homan 
parted ; in Greece, also, irOh wa* known, thouglb 
as among the Roiwwlm, ita use was subsequent to 
that of bronst We ai* informed, too, by Ike 
Roman LLiitnriajsR that this imitel ^ aa employed by 
the ancient Eritanu fur th* itiAunfactu re of *p*ars 
and Lances, The ftomwre, during tlisar orettpAMon 
of liritain, uiAiLufrtottired iron to a cteifliderable 

extent, as is shown by tb* eindcr-Jieupsi tn th* 
Forest of Desui And nlxsr places. Tire rude pro- 
cjcwea then in use left so mueli imti In the cinders 
that thcee of tkivn Forest furnlshtd tire chief 
of -ore to twenty terijaec* for between tJtXlArul 3w 
ycara. {n those early times tire iron ores were 
reduced in a simple conical furnace, called an Mo 
bloomery, ■erected nm lire tali wF a hill in order- to 
obtain th* greatest Llai-t of wind. The furnaces 
■wet* hiibHequently enlarged, and supplied with an 
artificial bloat, Charcoal was the only fuel used 
in smelting tilt IRIS, when Dud Dudley introduced 
ooul for this purpose ; but, tire iron- masters being 
unanimously opposed ta tire tbange, Hadley’s 

5 movement n led with biiusclf. It was nut relntro- 
mccd lill A brals am Darliy, in 171 3-, employed it in 
bia furnace at CoaLbrookHrale- But, aa this njethod 
was not jirofrerty lLEiderstood, the production of 
Eoglish iron liecliued with tine eliMiM- *f fuel, till, 
in 1740, it was only t-hr&o-fmLillLs nf what it h(k1 
formerly been, Almut ten yeara after this, how- 
ever, tire introduction oE cuke gav^c renewed vigour 
to the iron -trade, and theEL Foil* wed in rapid suc- 
ccssioa those groat improvements in the nuMtafac- 
tnro wliieb iLave given to flic Sustory uf iron the 
interest oF a romance. The introduction of_ Watt's 
steam -cugin* in I77fi, tire process of puddling nhd 
rollijiy invented by Henry Oort in 1/JJW, mid the 
employment of the hot-blast by NeLlHoo. of 'UJas- 
C*w in ISiW have *6*li ljcen of inestimable: service. 
Tire gronteaL tmprovement Introduced into Hi* iron 
manufacture in recen; times Ls ih* jircree** of Sir 
Henry Ue^senLcr for tire [imdoetLoo of mild steel, 
patented in lk. r ib [se* BxsSKMElO. Til* ‘ Hiciirena* 
Martin' me tired of niakijtp r steel lure als* *f lace 
enme into Extensive ns*. 

Iron flroa are aliutulfuilly distributed over the 
gli.i're:, tbe chief kinds la-iug | I ;■ nagiretie bun 
dre ; [2 | red hrematit*, specBlar, or rod irun *l* ; 
(31 brown hreuiaLile or bn^wa iron or* : \4 \ caik'-n- 
ate of iron, including spathic ore, clay ironstone, 
and blackband iran, slonc, 

TIlc ore riolrest In lit* metal ia tbe matftteitc 
o r black oritlc of iron. When pura It contains- 
n*tliinij but oxygen and iron, ito die mica! Fur- 
snula Jreing FsjU,, which giv*s 7'A per cent, uf 
iron by weight. It (recurs sn dark lieavy mae^ps 
or black crystal*, and ia found in the older primary 
rockfl, Sweden la famous for this me, and fur the 
iron produced from it, which ia esteemed Hle beet 
in Europe. Tire celebrated mines of Daunemura, 
in that country, have lreen constantly worked «i*t* 
tbe 15th century. Russia, to*, bn* groat lion 
works in the llrai Mountain*, which are supplied 
with this ore. -8* also have Canada and several 
of tbe Alm*ric&n Mates, as Virginia, ReunsyLviuiiu, 
Kaw Jersey, Jrc, The voek fonnalimts in ivbich 
magnetic iron ore irecum v*ry rar*Ey contain cool t 
heue*' it ia Ls'-tlLy smelted with wood-eharooid. 
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wJiipli contains no sulphur, 

Jttd ArEJiuarfiic contains a little more oxygen, its 
formula being Fc^D,, that is to eay, "0 pci cent, of 
Jntni hy weight if purs. The ifort oiea actually 
contain from Mi hi ti? isct cent. Thrre Art scveraL 
varict-Lea, of tiilq ora. The first of these, .s^wc-iffor 
ir/wi , nn called from its bright metallic lusted, 
occurs in ];* rgft and IhMnriifnT eryataLLtAC uiasack 
in the island" of Elba, where l£ has. Iwcn worked 
for more than 20W years, and is likewise found in 
many other puxts uf tho world. It jo. of a stet;] 
gray colon r-, assuming a resE liitt 5 jl thin fisinnenb 
Chi if when scratched. Another variety is kidney 
fur.. ila di'Hiwtoristio form is in foTgv kiJn«y- 
Hhaurcl nodules, with a Hue radiated structure, 
th'il hramnatite Is the most abundant- variety, it 
ooe'iirM hi inawivc deposit* amt in thin sdnxlM; some 
specimens at* hard, other* pulverulent and at* soft 
that when rubbed it coats the Hngcis with an 
ujLi'biniis HrneaT like pfoinbnge, but- w red colour. 
I hi importance haa much increased of Late owing to 
its sj*eciat fitness foT making the pig-iion uted in 
tlwr ord i un-iy Bessemer pnKjc-.'*, Thin valuable iron 
oio ia found in gram abunduEicft sit W hjtehivvcn and 
l? Lve-i stone, in the north-west nf England, where 
splendid masses of it occur, 15, 30, and even HO Feet 
in thick no*x- Vast deposits rto found in ilic north 
nf S|>idii near Bilbao, where it in now Largely 
worked and exported to Great Britain, 'which m 
IfUST received from tills source 3,597,£WJ tone, and 
&,Q37 r 0Sn tons Eh I SUM. 

litvjwm hmmiiiti, or brown iron ora, is a hydrated 
penuxide of iron, and baa tlie same composition as 
iwl liiernaLi.tr; . except Unit- it ContH-ins about E4 per 
cent, of water. It is generalLy found massive, 
mono rarely crystalline, and a variety occurring in 
stna.ll founded nodules is called pea iron otc. V> hen 

A list'll WElh earth Or elny JL farnm the JijgipcIitS 

yellow ochre and brown umber. Brown firematite 
eh new an important ore in Groat Britain, it 
OOL'.irrtt id different gAAfogfoid fnnnatfonu, childly 
in Devonshire, tire Fosk-l of Dean, South Wales, 
and iit the county of Antrim in Ireland ; alee in an 
earthy form in KortbftiiiptOTisihirci, It is the ore 
chiefly nine] ted in France mid Germany, 

Beg irwt we is an impure variety of brown 
hocmalitc usual I y contai niii g pli ospliorus, E t occu re 
Lh curious [KKjkets in ]x:;t,L 

Ilmeniie is a dark-pray dense rock com poser] 
largely of peroxide of iron with varying quantities 
of titanic arid, It is found abundantly hi. Norway-, 
and is now in practical tine. The bbujk sand found 
on the north-east ukor-ea of Canada, and at 
Taranaki, New Kcalend, ia similar, but tire oxide 
of iron ih magnetic. 

CnTfonintt.ftJ inm, when found in a comparatively 
pure and crystallised state, is known as ftfxdAir, 
s/wihtjsc, or sjxtfytj m-m ere . but when impure and 
earthy, as r for/ c and Hack band insiNsfoac. 

SpatELic cue Was little WOrhcd in Kiig'iunl pr«vigHs 
Ui 1351, ^oun after which it waa disco vejed Eu 
Ssniienwtsldro. The ErxlH'rg, near Biaenerz, in 
Styria. Ea the maaL fajooua lurallty for this ore, 
where it has been worked for ages. The spathic 
earbotiAtes which Ate lLic ncEirat m LiiAngaiic^e J'avo 
been much in demand to yield rice splc^kisen 
rtiiuiiwl in tho BcSohmiioT process. In its pureat 

form it contains 43 percent, of iTom and in cofotir 
it varies Emm while to hufT or dark briiwn, soma 
spaeiEueoa of it taking a beautiful |>o[isli, and look- 
ing like marble, The clay and blaekbaud iron- 
atones ate essentially mixtures uf carbonate of inoni 
with (■lay, idftckliand liAcing aLho eon a foe Table 

pmtiortjor of ooaly or bi Luminoua matter. TSicsw 
dull eRrthy-looking orftl occur ahundantly in CSrcAt 
Rriiiuri . TlEiE.it lately above one.tliird uf jlB tin*, 

ora mined in the country was obtained iro-rii the 
coal-nseasupcs, where fortunately IkiLI? the fuel and 
the iiiEiestone, irniispc-nsabte for tlie heduetLon of 

tho cron, arc alno fou nd. The ore neon in as h&llii 
Or imdufos, or in continuous bedfi. 

The ancient iron-niastera were luialIjIc to work 
any but tlie richest and purest ores, the longue tic 
oxides und hiiMiuLtiLes. The ibovo table shows fey 
the price and quantity of the North Hiding ores 
t hat we are now able to work very poor oud very 
impure material. 

The most remarkable nail useful pnuierLy of 
carbon, that upon which its value a& a fuel, &c. 
dcjiemls, it* that when remaining at ordinniy 
rernssiriiil temperature it fo cxceptfontlly inert, 
does not eonihtac with ihc oxygen of the air or 
even with pure oxygen, nor with other elementary 
substances (Ihiorinc perhspe exfs.'pt*d}, but when 


heated it imijuinss so greedy an affinity for oxy - 
gen that it not only lsinm in air — i.e- com tinea 

violently witii ita oxygen (see CoMBUSTKJHl, bit 
will take oxygen away from mo^t-of its oumpomsda, 
notably from the metallic osido*. Thia action of 
removing oxygen Fi-oin oxides of metals and Icsmfig 
the metAl in me reguline a-r metallic ytafo fo called 
reduction, and the great reducing agent of the 
metallurgist is hcafod cai-ImUi. Hydrogen aefo in 
a sinijfor manner, and is aLso used as a reducing 


agent. 

The ancient STon-mswtcTx obtained iron and steel 
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1.— Cstilcui or tkirbiCAU FurGEioa. 


bywlinplv hunting the ]>ureat obtainable oxide* of 
Jreii wilfi ao easily-prepared and nearly pure form 
of carbon — vezl wood-ehaTcyab Their fontaeeo 

were of vciy 
Mimplc cCin- 
Atruoiion, 
merely a 
hearth, or fire- 
pla(vr in which 
Ike ore and 
the charcoal 
were mixed 
fogolhur and 
a mast applied 
to obtain the 
necessary high 
temperature. 
Such simple 
1 n> n- rw ak i fi g 
ia fttil l p rec- 
t-iecd in India, 
Bonn a, Bor- 
neo, China, 
Madagascar, 
&c., and very 

of Iron and 
steel are thim 
produced., 

fijjio'c will not permit a detaileil description of the 
various forms of aucioot furnaces, but tlier-e ie one 
that still survives in EurOpO wlddi is typical and 
Aficciftlty lute rtstijig. It Ls shown in fig. 3, arid in 
known as the i Catalan ' or Dorei-can furnace. The 
iraCus is very curious and effective 
fourth uf furnace witii the tnyfetc or 
alowing.tubfl inserted in an opening of the wall. 
The- bottom of the hearth is made of a eaudsfonc 
that will bear great heat, ami is 1 food with charcoal 
dost. A ]»ilc oE rich ore, usually 
haematite, is placed on thia ami 
heaped up ovci tho curvtsl wftll 
opposite the tuybre- Th e lieju-tli is 
then Iriks! np with charcoal and 
covered over with a mixture of 
charcoal dust and small ore, mobit^ 

■med and uialtod Logctlier. A 
gentle blaftt is Applied at first, and 
whim the dame burets, through tht 
coating more of the same material 
is IaElT over to keep hack the main 
charge until the mass is. suflk icntly 
liMttd for a fair start. Then tho 
bloat is turned on fully, ajtd the ore 
that who piled on the curved wall is 
pushed down gradually an the liaw^r 
portion is retraced, ilk 1 1 this is com 
rinued until a, m aas of spongy i i on. or 
1 blao-m,' is funned.. Thin js drawn 
rrut, kaniTinircd, iuul relied with very 
primitive machinery. The ancient 
workers were not- uuMjiL&infod with 
the use of lime -as an artificial flux. 


blowind-appar 
f is ttic new 
blow 


and hence tho silica of tlie ore woa 


got rid id by comfoning with some 

of the oxide of iron and ifins forming a Uquid-ciniler 

face Slag k 


The blowing- appuatus or ' treunpn K shown in 
the drawing ia used in mountainous -countries, 
whore streams from high levels arc aval liable, Tho 
upper tasik « is crccteil 0a a Srtdge of reek with 
one r oil overhanging, in this case supported by a 
tree-trunk. Connected with the large ii-olc in t-hu 
irottonr is a wooden tuba with obliuuftSidtOjKsiiings;, 
i, h. This tufo^ terminates at the Lop of slower 
tank c, which has an outflow opening at cf, while its 
upper part communicates with the fiLytre jl£ f. 
The tank is otherwise closed, iuul iLir-tiglLC, At o 
in the itp[u;r touk is a plug to regulate tire flow of 
water into the wooden tube-. When water llnwa 
do-wn thfo iu^K ire velocity is of ismcse' aceslcre ted 
On itde 5 C*ruls. This acccforatinn divides the column 


oE water, and the tp nr-Aft between become nrere Or 
1-css vaeuoua. Uonflequejirty air rushes in at b, b, is 
drugged down Ejy tlie dcatonding water, and cannot 
return against the stmim, hut is forc&l by the 
rushing water Lbningh tlie ei arrow passage into the 
uppeT pant of the lower tank, and there compncssfol 
in r degree that admit* of rogi.datfoln by mfoing <*■ 
lowering the plugo. When the inflow of water ia 
tn excess of tlie outflow, the pleasure incresecs, 
when the ontflow i& in excess it diminssli-cn, whou 
they o-rt oqnul it njEnains steady, and thus tho 
required variatiouB of blast are i eg dated. 

Modern blaat-furnacee are hollow towers irvaging 
from SO or 40 to nearly 1U0 feet in Eicigiit, mid wttn 
inteniad L-apmatLcs varying fxorn 540 cubic feet to 
upwards oF 25,000. The smsLLcet furnaces rto thoao 
u*eeL fisr smelting the richest And purest ores with 
charcoal, and, geiLeralty speaking, the poorer the 
ores tlie tmget tlie fomRces, until we reach tho 
injLxirtMVEn EA the ClcvelRnd district of tii^ Ntvrtli 
Hiding of Yorkshire, the metreprdia of which is 
MiddicebTougli. 

Fig?. 5 Bird 3 "how a modem blast- hmtifoe o£ 
ord i naty d imensfona f fi g. 2 !■ as lweh v slum ally \ with- 
out ica apidiojiLes for blast, &c.) and {fig. 3 1 in 
section. The external rings, arc of etouE iron, 
bracing alL the- nuiamiry t-ciget-her. The ijiforior is 
lined with Grahricka nr other refractory material, 
t he thick new; of this lining or J sbiit' incroaeing 
downwards - am tlie hefct EncrtnseM. Between tlie 
shirt and outer brick or stone- work an annular apace 
ia usuully left which ls filled with loose sand, or 
fragments of slag to allow for shrinking nr extmn- 
i-ion of the interior. The larger furnaceA have 
ex double lining with sucli space surrounding each . 
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TEm Internal form eh a ni&ttcr of soma pHtctfoal 
UM[wwbincj&. Aa flbqwii in the Hoction, the upper 
part or K tunnel-head, 1 a, fi, prejtsctlng above she 
eu rroumlLug gallery, is eyliEidrical, This part in 
nut added to all funuuses. It merely acts aa a 
Ckilnncy. PussiiEg dawn wards wh cofne to a con- 
tLmmtUhti nf this, t, .:, which ie c&LtfrL the 1 throat,' 
the charge luring ^Lbriitai dtiwn this from the gallery 
lliTtnigli tlie archep nr ’ tnnpria ' that are eliown ih 
ih-A oMtfon lie-low tii is ts a loAg truncAfonl cone, 
c. X called tlie "stack, 1 extending to the widest 
pBrt, whfoli in vaSleil the s belly i 1 this name, another 
Itmii of tlie " breli ’ or ■ lioahtei 1 [stip]rfKMti] tv be a 
uuii HpLujci i if the German iaiieciV), ia applied to the 
fowur Inverted uorn:, which extends ira-m f to h, h. 
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where- the Unit enters by tin: tu vires or Ewycni 
(from tlie French (uiptn nr tnyt't-i, vv hid i is freely 
translated in the Black Country te ' tvw ironx, 1 ns 
Hiere n.re two iron tubes os ului-wn In section, fi»r 4, 
jincL teill ally, 2ig. 5 |- ’J' Ini 

outer one £t* simrtuitded by 
Fi JK' ^ a lining of (lowing writer, 

which enters at b and 
escapes at c, This i* tn 
p ■ | Jt save it from fusion. The 

blast is Lbrovi ii in through 
this by the tube a. Below 
these la tlm crucible where 

tlif [inilt-nl irietftl rest* OIL 

the ‘liearth. 1 The charge 
oF ore, fuel, and lime is but 
slightly altered in hulk until 
tl reiulhes lire boshes at /, 
tig, S. and tire downward widening 

therefore assiste its descent 
end the clearing of tin'; walls j hue be low this the 
eoTTibii Htimi ] tetanies so active that rapid wmlmctirtiri 
of hulk neeuia and tlie furnace reshaped acefttdingly. 
The gallery nr 1 charging- plate,’ c, u r , ia shown in 
fir, 2 connected with ft hydraulic life,, by wliieli 
the charge in raised to the Icrol of the- throat. 
Other devices are uwd, inch ax inclined planes, &c., 
and some furnaces are I r.iLU at the sldo of a stcei.' 
hill, with the throat nearly on the level nf tin; hill- 
top. In that wide It i>* pictured the troll .y.toad or 
tramway, tr, is built up Its- about half height to 
meet the rising inner tube of tire hydraulic lift at i. 
The materials char get.! into the funmtee are trie, 
fuel, and J!ux, varying En projwtrliou with the coia- 
posLtlupi of the nre, The demand for lias is due 

to the impurities of the ore. Lime i*_ used for 
this purpose. It combine 1 ! with the ailica, and 
forum, a readily Fusible compound. a- mlicate of 
iime or lime-glajM, which descend* with the silicate 
of alumina, an analogous compound in the clay, 
and forms the "slag,' ur wore properly ‘cinder/ 
which itnala on iop<rf the fused iron m. tlie crucible. 
The old iron- masters who ustd no such flux l»t 
much of tlieir iron by Urn combination of its oxide 
with the &Ll Lent hence the iron in the f IJano 
cinders' of the Forest of Dcile-l In most of the 
modem furnaces the crude limestone in 
with the crude urev Otherwise the ore in nrat 
roasted to euipel the water of composition it eurt- 
tains jclay Lh a h$drat*4 silicate of alumLuaJ arwt 
the carJKinie acid which is combined with, the iron, 
mul tlie limestone is similaTly roasted in kilns Lo 
expel iti aarlKHiie add. In the tali furnacUn with 
hui-blnst these operations m aiitcucatlcaJly f>cr- 
formed in tilt upper part by the heat escaping 
from below. Formerly Hit coal was all coked before 
charging into tht FunAco i now mw coal or a 
mixture of coal and coke in used, and. the coking, 
like the masting, occurs ih tSifi upper part uf the 
iuj]tfLC€. As tins ch-n-ngs i 4 t<i t'bfi I witter and 

hotter part* of the lurnace thif oxide of Iren, nn W 
tlehj'd rated and diwociatod fetnn carl>iVrtio acid , 
bccotues reduced lc llte condition of ' NjKiriRy iron.' 
The experiments of Sir J. Lowtiiiflii Eel l «*uw that 
sudi rfiductiani oceo™ at a lower tern pcrjitn re tlmn 
whs formerly ^uppuecd, U ia fairly dieted, IE ™*l 

wanpletcd, before the linu-stoue is fully caLcinedr 
The chief reducing agent ia the heated cariKmie 
oxide gas that risee from the iuenndescecit inasa 
below, Thin- gas, a compOTPid uf one etjui valent of 
carbon with one- of oxygen, Cl>, combines greedily 
with, oxygen when heated, awl form* c^rlgm ic do 
oxide (wnnit acid), CO^, [n HiLn case it does bo 
liv taking a.way the oxygen from the oxide of iron. 
The liyilrocarl.KUiB fotined by tfic (Ustillation of tlte 
coal probably co-operate, Tlie (WHig)' i-rnna thus 
funned corresponds to the final pnKUiet, the ‘bloom 
*F tba Catalan and other primitive furnaces- The; 
iron itself in pure enough, but is entangled with 
the eurtliy Lnipuritics erf the uto. The bulk of 
these impurities is finally removed by the Jtux, Init 
before this occur* another and ratfici vexutfoua 
action occur* at the full ami bright red-liot tegion 
l.xilow, TJiia i& deticribwt by Sir il- L. Itell as. tins 1 iotic 
of aliflorptio-n," forbore the spongy iron absurlw im- 
puiibieg that liave aiterwands to Ih; nsmuved by tlie 
puddler. It tikes up carbon, Milieou, sulpluir, and 
■phosplmrus- from its Nyrroundings^ the sulpliuT iuul 
carbon from the ucial, the silicon and pho*plLOtua 
from tin; ore. Tliese. Eho-ugh mus'chievoua, asaist tho 
work of tlie blast f u nutcc. i Htey luwer very consider- 
ably the fiisrig-poinl uf tlie iron, t tic pure siungy 
iron laHug practically unfusibk in au ordinary 
fnrin ace. The manner in which tlie spongy iron 



appears to obtain il* carlKta Ln cuiious. (Jarhonic 
oxido when highly heated ^StlKT F,] is. dinweiate^ 
into earljon and carbonic acid. One hnlf of a given 
quantity loses* it% oxygon and gives it over tr* the 
other h»lf, Tukbig two equivalents of carbonic 
oxide, containing two of carbon and Lwu uf oxygen, 
the change nuty bo represented tlnih : , 

Sir J. Lowllibm Bell, who lias devoted x 
an iimnaiiHe amount oE costly lalwar tu {yy T 
the invefitigatLon of the euntoaitM of ^ 
various; part* ui LlvH l.-l :u-il fUTIiarc , 

□laintain* that tbia dissociation occut* at a much 
lower temperature in the Wast-furnace than in 
Devillo's apj^firatus, ]HM**ildy owing to the help of 
the iron Lei combining with tho itocculewt oarlwwi 
Liuinedialely it is tlnos aepar&twl. 

After liicsw cltaiigc? am tami plated, fusion 5 f.icexl- 
ily occurs in the; rapidly- contracting region nrf tin; 
furnace, and Jinally tne whole ronl-enta of tlie 
furnace, excepting those which are converted infer 
gases t I i.lL f»ca|i« from the top, aim JiHiundlcMl ajlJ 
fall into tho crucible sa two distluct iluida, tlie 
melted crude iron, and tho cinder or slag- The 
latter fios-ts, n.l>uve the iiiotal and runs out uver a 
tEiL.ni by a spedally-constriLct-ed orifice. While thus 
covering the iron it prot-ifvtB- the metal from oxida- 
tion, and this continue* until thciuetal wwumnlfl4#s 
SuHidenliy to reach the 'eimter notch ' ui tJte dun. 
When lii in occurs the fumiure in tnpja*Hi— i.c, a jslng 
which afesppoil a riinnu-sl hole at the bottom of the 
crucible is removed, ami the mulleu crude irun 
flows in a glowing stream down long cliarmoh in a 
bed of sand. SiuO-chftnnele of modcruHc length 
brunch out sn aacli side of tho niain chiuinelH, a* 


alKreO, Th* oharje in 
pitched into this in- 
verted cone -Mill reotn 
there till tire cup lb 
lowered, when it fatiH around the cup. la the 
figure the furnace is shown cloned. The infi&m* 
mable j^asos then, dwoend by tho plpo 4 to th*ir 
dretination. 

In order to obtain ordinary inal Icable iron from 
pig-iron tho bulk of tho im|niritjw are removed bv 
' puddling ' and bamnicjing or a^ueezing. The old 
iren-iuietoi* simply molted tto crude iron in anofin- 
ing furnace or ' finely,' and then siibjettod it (o 
the action of a blaat, whicli sufficiently oxidised tlio 
ajlioor anil mrlrnu. Where those are tho only 
iinpuriLtee that require removal IIlLn treatment 
in still used j but -such severe oxidation fails to 
remqvo the iiutpbur tuid pkoephorisi. Tim refining 
furnace, which ie still used to seme extent for tin 
conversion -uf gray into white cast-iron, or as 
pn:bi]ticinry to puddling, is shown in section in 
fig. 7, TSlc pig- iron and coke or ch&reWl are 
cflLfcrutsl into the npauoD, tlie bljLNt b driven through 
the biaBt-plpee, u, C, to the tuyeres, as shown. 
After starting well with fuel below, the coke con- 
tinues to burn And tho iron to melt, and both are 
■e^trenoindy duaeftad, the molted iron flowing down 
to the hearth below, where the blast strikes upon 
its surface and oxidises the carbon and silicon, 
at tbs same Umo eironlating tho fluid metal by ifa 
Mitring notion. If this is continued long enough, 
a blooai or bill nf malleable iron is produced. 
With Iras blowing the silicon ie for the must part 
burned out, and tho graphitic curfrou u ean*od to 



near to. each other as pnwible, and Llirae lire filled 
with the iron. In the atomic lanijuagc of tho Flack 
Country the main channel is called the 'row/ and 
the smallor bmuolniig c-luronejlM tho L |iig?-' Houca 
the well. known nnjiio of 1 |rfg-iron.' 

The table bolow mIlow^ tho com|KB-ition of pig- 
iron i the lit*!, being the uican of twx^ity.tnna 
lirAiidn of bigh-cls^. pig, tho Ntonsid uf a common 
C leveland pig i tlie iLiiidysuH ntrulo by I he writer ; 

fJjmTiliiM CliTt-r.Ti. SOL IrtO 

Ortphlcio Ourlwit L« 

9t1iHn !fl *•* 

rhcHVhOni* ■ ■ ■ O M J'* 

Sulphur ,, 01? 

KnruEnmw ■ ■ - - -■-- . . -■ 

Inm ii/ JlftlEran^s _*r™ 

LXKH l«M» 

Pig-irouN ara technically iloftcrihed ft* gray, 
mottred, sud while, and Common ly numherCil 
acim^diuglVi commencing witli the grey u*! No I, 
down to No, 4, tho wlistt Gmy png 

iron i* gnisLular an-il isBAily ilnlEwl or hied, nwirg fei 
tbix M-rueturai white pig is crystalline apd **ty 
hanl, harder than the har<l^t steel- This iiLtier- 
ence is tiiupiiIv duo to lh* different coniMtions oJ 
thecarlKm- In the grey it nearly all unoom- 
binrtl or graph Ltle : in tho while, nearly o 
combined ; the mottled is iutemiodiate. 

topiek out witEi a penknife from ft good wun[ — — 

So l pig brilliant m'*lfin of graphite, technically deecri 
dsKtihadT as ' kinh, " Good wreples ef pLg : irori are 
used directly fsiT making esstingv, ar the pti 
rebnwl ( s*d;‘ below l for tliia purpose, Sud 
iron 1 is brittle in proportion to the jrnpurilEe* it 
contains, In ifa ■urdinarj' wnd3U*n it >s neither 
raatloahl* uar ductilu, though Banal! castingn of a 
superior quality of refined iron may h* reinlej-ed 
tougher by careful anmealing. These 'malleable 
eaefetng" ' are now largely o*ed_ 

Oaa of the important improvcmsnte *f modem 
ironruaking L" tins use of the liot-hlaat. Very great 
economy of fuel is thereby effected. A great 
ratioty of ovens for heating lh,e blast have been 
patented. Their essential principle in paee-Lng the 
air through tubes or pa-'iNagra of iron or Ii reel ay that 
are heated by a (lain* or hot air surrounding them. 

The heat Lx uauallj^obtaincd by utllihiug the waste 
inflames * Vie gases the*- formerly blatod away to 
waste from the (op of the blast- rurn*™. For this 
purpose the tunnel -bead (d, r, figjt- "1 and 3| ia cut 
down, or not built, and the charge is thrown n|ure 
a Btoppor, whicli is movable in oOch wLon as to 
dreo the charge with little nr no eacapeof the gueco 


oombEnc hy tint high tempenitare atferiacd, and thus 
1 white iron/ suitable for foundry purposes or for 
puddling, ie produced, In this case the melted 
iron is rim into a shallow hearth, and there alloWod 


r quite all Be cool (Uid throw up a film of silicate, wtuclL rastly 
It l-i assy aepBiJatffl from the refir 61 meta-l below, inis _L» 
inle nf broken up into convenient pieces, and is commonly 
ibcif aa ' plate 1 iron. 

The Bessemer 1 ‘Ixkbm {*& BESSEMER bTEEL) 
iron is ^ lint a modification of thia, ihc difrerencB being 
' cunt- that instead of blowing on the nurface, the 

tub t bbuiL is inlroiJuced bulow, and thoroFore acts 

Tlie puddling fumrwC, m which the jmddhng 
proociui In noniuctcil , is shown iu vcrtiCaS see- 
tiou in Fig. 3, where J « the firoplAC*, (a- the 


Fig. fe— PurfdliiiB Ftarrmw, vertical rectiwi, 

briilN, b tlie bed, fi tha Hue, and j?. P n. P> F. 
iron pillaTH hupportiug tbs fuim«. It w c*a- 
structeil of firebricks, and Hit whole, excepting the 
fine, inencaiH*! in strong iron plates fimAy strepped 
twrethar by Iron rode* When the fire ia blazing lha 
Ufiine iitirii.uunfei the bridge, strike* the arelicd roof, 
and 1 revarbonitea 1 down n :<h3« the cootente/if the 
Iwd, and pamwifl along lb* nue te fl eburt- chimney, 
which in Kurmonnteif by a damper-plate that may 


cone 
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La -raided and lowered to- regulate the draught 
Fig, 0 is * tuxrinoatal tuition with the uamc letter- 
ing. excepting that t is added to show the working, 
doer or Htoppertaols through which the puddle* 
works. When the reef, wollis and bed oF the fur- 
hh moderately heated the puddlcr ' fettles 1 
hit furem* by plastering the bed and xidm with a 
4 fettling' composition, which sJflcifdMfi essentially 
t>|f gmsd oxide of iron mode into a paste with 
Hematite 1* the beet fettjingi 1 bulldog/ 
roads by touting refuse cinder, ie cheaper, and 
laifpriy n*ed. Lumps of crude tem at* now thrown 
in, the Are is made up, the doors efcoed, and damper 

raieod to 1 conus ' tho whole and melt the charge, 
which, tie n ally amounts to 41 cwt. Two men work 

ilim tlij. t ' dHjI IllO - ll'i'.H ^rhiOT.^ ^ 


F(g. 1ft— Bough uid FinishLiLS Balia. 

*1 unto bundles. than heated and roiled out, during athciu its occasionally met with, n« the Manilla, 
which working irrorw fluid cinder ia expressed. By in thin cakes ; the Ptirci, width i» the meet 
Kftdi DHtu the qua-lity ia improved up to a certain i™iiu-kftMe fill* reaeniblin^j; gnptB m ft rsemlSKli- 
point., I Hit ln^-ond this mischief is done, for if thu brown cokiur, growing from straight thick rtem, 
reheating is repeated too uFten tire protecting beiug the dll IM1 uva of tiro S tails 'jt $•'*$, a larga 
remainder of co-Tlnn is removed, and tha iron itself lj nh common in the months nr the I'linna An 
then osliiiafci .‘humt-inm' is the result. This is inferior kind is also mod* of cud- Round* and roIc- 
frisbJe, owing to the praente of purtidea of blank ckihs, MillicfeiiLty pood, however, to be '^1 te 
0:4de iu the midst of the iron. Hniiw hear and other liriiuda- tatiglw, iErictJy 

Forme rly puddling was narnrded merely as a pro speaking, in noti'cLki-iai* (q.-i'-f, but a good gplattno- 

ceaa of oxidation prpdicefl by the action of air on jrehlreg tL^ne, its value l^ing enhanced by lire 
the surface, and the puddleria stirring was described “* ^ilU wFueli it ss nlptisuitai from the mam- 
an a menus of bringing fresh material to Hreenrfacrc, l 1 ™ 10 w he N d-mipurml a illi the compl'ratcd process 
IL wto afterward* iilmwn that large quantities of aeoessaiy foi M|tamting urn) imn tying tiro gelatine 
oxygen are supplied from below by the reduction of fr,l,u H «™. ^ r - " 3 <fll,Kr ,V h ^ “PV 

tJro Oxide of iran in tha fettling. The writer has *»*Wt tha anlntanna arc identical in 

tested thjK theory by ex«cmLva Fettling with rich companion, and, l£ [Hire, Bit lUhliKLLngniahatila 
luematite and labariiuH mb hi in r - and ha a thereby HjtJl * r - 

turned out a weight of puddled uar exceeding that Ittftllicrlsm (from the Greek word mow ifrw. 
of the crude iron (if the rdiargc, tlie excess wing 'cmniKii^il of equ^l finrU f k tlie relation b«twee_B 
due to tire redoeed iron Fro in the hmiruitite- But chemical conijMiotniH svlticls arc idrntkali in tlieir 
even thia U not euffieient to acconnE for tte pnrLfh nltimide nr roentagu c<>nT|H!hltiiJi^ but present 
Cation frotn eulphur and phosphorus ; oxidation difliertnees in tlieir cheniictd properties. i IsriTncrie 
nloiie will not renmve the remainder of thc^c when co-iiipcmiid^, nr is^ut^ridts, are divisible int* iiicttt- 
thoii qunti titic* are brought down to alionti per merit comjartihiLfl, or wisftrwtm'rfw, ami polymeric 

" f ouiiijmiLDds, or jwfywirjiiftF. 

£ In ati mctninuric compounds the ninlwular 
. weight ts the i^asne, white in all polymeria com- 

jKvninIft tine inoleculaT weights irm simple multiples 
(3 nsf Ike niolecular weigiLt of the lowest nicnilift of 
l the groLi|.i, Ah jlii LlbLHtirntion of nielAmeridea h 

I.,, urnjrionic ncid. huetah; oF fiietkyJ, 

n ,l CHj'CO'OOHp nntl foranin; etlier, IK.’O’Odif., 
jQ may taken, Tlmir rational formula, which 
| 4 espiews their probable constitutiuni are perfeclly 
lB j '.h-i iul' [, yet they urll Iimc the khiik; |.'>ercentage 
;<1 euro position, the Eton lie enmiricol fornmla, €^>11.1.% 
L (^ arid the FiuiLe rnulecular weight (74>, 

^ As an illustration of pcdyouirfilc*, the bydiw. 

! _, ] carbons bdiioslof^ous wittL olcliauL gna in ay bo 
+0 taken. Olefiant gas is represented by the formula 
C S 1I . . propylene by C^, 1 1 ,,, bn ty kne by f . j f l H , amylcnc 
trt C*ni„ These .-ill. I stances have the sanii? por> 
II ccriLage eoinpoftition, Imr (blfcr^nL MKilcuiibir 
^ weights. 

The carljohyclratcs-, which are repreecntcd by 
[|S the general fonrula f.’,Hj n (J n , preasiit well-marked 
' esbuiiplea of biinuerisoi, Tims, cellulose, 1*1,0,, 
atareh, <; fi U hjO,, atid pun, ( F I ,,,1 i s -. of* meta- 
marict while gTa-|>e-sugar, L^H^O,, po^sst'H the 
same |WTCcnt*KC composition, hot twice OS hiLjl) 
a molftcitiFiir Wright, iih laciic arid, i O n , aial tho 

same |iercen[iLge but three <Lmt* as 

higFi a iiiolectilar weLght. as acetic acid, i 

hence the three last-mimed substance^ Arc |K>ly‘ 
meriic, 

'J'be roost recent resetTelies have In ought to light 
the ex liter ce of several special varieties ni iso 
incrteiu. A tawtarntrir- hmly s,: t.mr in which tFio 
rear iic-ii Id huiili: reiiROhtft i^c Ah if c-rtaiu liydrOgru 
atoma were in one place in the molecule, while to 
oLltcrs it is as if tho liydrogon occupied adiifeient 
]Mi«i t(nn l ami. a mil touieric lrfxly may lie (^fjrjrjoi»it!ri'r 
when it can lie prepared in reco^iiuatdy dilFwrrni 
forms, diAhring from one anoEtLCT In [he position of 
flrC*C wandering liydintcus. AMw-w/tncriv bodice 
have n himiliir dwniits! aErnetuire, but. the getv. 
metrical synimotry U different, as in Ihe Fi.'llow : jng 
fin which the nviiilnl X stands for the group 
■Ct> ’OK] : 

Fniarrle Add. Utricle Atlil. 

H. r . r .X X. r . r .X 

The i|iEcstEoiL of gsometrically symmetrical or 
asymmetrical arrangement o i atoms in a molecule 
: lifts iHirOinf, in LIie: IuiiiiIm uf WisltCdLUB And HithcTl, 
orie of con-alriei&hle iriiporLanee in rtfcrtuce to 
isomcrisTii. Quito possibly the allotrapLc madlfjcft- 
linn? nf wmc nf the elements (sec A LLftTAOi-V ) are 
really irauneric diRereaMS of nrrangement of tha 


>"4;. 9. — FatWling F’ninAM, harizont*] ucction. 

spirting up doahrei of blue flame from the bursting r .*F 
bubbles. This flame Is mainly due b> tbs burning “f- 
*f caabuuie oxide. The piiddlcr calls this the 
4 boiling/ and nuw tba furediand works the rabble P FRI 
with great energy. Ah the rabbk ln‘cimsc .1 ACifttuiESi! " ,U1 
at the working cm3 and heated where held, it is 
rapidly plurigrtL inbN a. truagh of water, and cx- 
changwl for a cool ooe. Careful observation siio*'A 
tlkAt the puddbr not only stire the fluid, but grain;* 
or rabblf-f jlIi mg the liritturo and Hides oF the fur- 
nace. Presently tike melted mass thickens, oolid 
granules arc formed amidet tho liquid. TIlLh the 
pnddlcr doscriW-A n_ < ' oontiiig to nature. " It con - 
iah-Uj in the separatiiH) of infusible jjoij. front the 
fusible silicate* i tho OKidatbrnn of iim nilia;ifKii form- 
ing gl**&y Bilkie acid, which combiner with oxide 
of iron or any other baaic material within reach. 

Theee solid granule* am at a welding heat, and tho 
nest business of the puddler Lh to weld them 
together, which he does by running off as much aa 
possible of the liquid cinder, and squeezing the 

Brandies together into a HjHmgy Inara or ImlII, 

At tlrb atage he lowers his damper and blocks the 
draught-hole with lumps of coal, in order to 
envelop the mass of exposed imHKilar inn in a 
smoky reducing atrooupbete Th is prevents ru I bona 
oxjdatiori or 4 rutting/ ns the pu (Idler cnl Is it. Book- 
Wrsad critics have pointed to tho dense volumes 
of smoko which then Lraun frWn his chimney , and 
Jjav-c (lis.MURyl him of Lgiukiabt WtkHtefulltSra in the 
eobaruirLptiiMi of fuel. In this esse the illiterate 
black-faced puddlcr understands the theory and tho 
practice of Ills work, ond tlio lepmrtd fino gonllc- 
inai are Iguorant of both. The bail is now divided 
into poL table drnianiuor.s (usually into throe h and 
is rapidly carried to liw Fiamrnrr, where it stnmfc 
lightly aC Amt, but with gradually increasing feme 
as it becomes compressed into shape. The three 
balk may bo united, commonly arc, and thu* beaten 
into a 'pknldJsd bar/ During thin boating, or 
' stungliug/ liquid cinder b squeered fioai tlie iiiiui!i 
like water from a sponge. Mors and more ia 
nrju oured by Mubsequeut conkpncrainu in passdng Elio 
puddled bar through mils m i I ilt te tbofte ftliowu in 
fig. 1ft It first enters the large bole nf either the 
squart or tho round tict, and then white still red- 
hot {taafeo auecoAoivoly through MBhiltt Ahd H-mallor 
opening?. In the Hitbrequeut working of the iron 
this oqurariiig out of tho impurities is continued. 

Thua, if it is roads inttt bqilcr-pfatos or thin sheets, 
the bare made by passing through thn rellu are eut 
into short lengtbn an(f ' pited r — i.e. stacked in 


l.sIriKtjrss 'I aupiuinOil t(h Ixj derived fruni tha 
tleruiiLii ffauxanlsidst-, ’bladder rif the sturgeon 1 >, 
the Ichthyo&illu | 1 a rish ; 1 l.olla, 'gluc'j 

hsF tho classical and aetrintLAc writ-ern, was formerly 
utitauiiBd rmly fnmtl the common sL-iircoun 
^urr'o>, and cmtMititeil cd the dried air-liliulHlcr of 
the animal. Tho new* si ties of utodorh ooinmsree 
have, licmevej-, led to the diKLosciy that the same 
part in many olher finhc* fiiTinsg^totl i*.ingljira; and 
Lnsteail ul ItiiHHia, jo. fotinarly, bcin^ aLniust tho 
only nroduciug cmautiy, large quantities are now 
infnogut to Britain from SuillIi Asnoric* ^ehiolly 

funii \r iiriuii I inisL j, :■ i a l > - fioui rhe Eiist Indies. New 

V"rk, and Canada, The commercial v»riotfea (?f 
this inateraal aro imuLtrimH i and iiesideR. them 
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J-EllUllilrilitt i ; - tin' ,ir t- i:'f piodncing, by the sh.til 
of lust, it ii.Lil ([Kiting of c^IhhitinS vtuiithlt upon 
metal, whkkL, mi irapicr-maChc. Ai tides ao coated 
rescintile tlic lacquer wares of Japan mid Mima 
(w J.^c^gKit). A japanned dlHeu from 

art ordinary iraintcd ynrfmto in l.cing harder apd 
more durulJti mid also in not being easily ini 
jured by hot water or by lxdnfi i diced near a 
lire. A flood brown ' jjL^i; : n 1 is jimmied fcry ^iKiistr- 
attily huatiTii;*H[ual q uauti ties of amlier and asphab 
tirin', ami adcfitiE to cnoli rmehalf tin* quantity by 
weight oF haiku 1 i nseesl -rri I. Both coin pounds are 
then miifi! tope titer. Copal resin may be sulse-fL- 
luted for tha amber, lint it is hot so durable, 
iion goods iuc meet largely jftj 'armed, and for tlirm 
brown jlikI black colours are cl • icily nwl, 
a™ obtained by lire use of brown japan. llie nicml 
(retting r pn;l i mum ry coating of block punt win'Oi 
black is requiied. Only ode easting nt brown 
japan ia given to cheap gHKols, bu t for tetter wprex 
two or mime (fliliiijtt are applied. Afk 
euatin^ the articles are heated fur ten nr twelve 
h-uura in an oven at limn lltn to 10:!' J 1 ", 
up bn a nmeli li ip Iter temperature. The 
surface is then nibbed with line ground pm nice, 
next with rattciratonfr, and the final jwILmFi given 

lo it by the pnlni of llie liandr rjnlj or bronre r . 

bmod a oi ILorar decoration., eh IjoLIj. sic generally eiop yielding - tlie beat fibre if 

jft|taiinfcis ;ne period. 

liril * f r the The fibre, whLch is the inner liftrk, 3* separated 
after wbiei" tbo olijecU frem tin* sco-iii by retting— i,*. steeping in water 

[nee I-’LaKf. Sometimes the jute is plotted In 
rivers, hut more generally in tanks or stagnant 

[ kkiK. To prevent any risk of diaeoltiratimi iif the 
Line in tSie- proccsx the jute stalks i n sonic districts 
ere Hmt ataekoil for a few daya to allow the leaves 
to decay, According to tire nature of the water 
nfled and tire character of the crop, tire period oF 
ned retting ftci m Iwn ilftyp- to Eully tliiNfc w&ekR. 
Care ullisL lie taken to atop tiro process as wmii n_-s 
the fibre Ikscsu* wi sojnli-hU . 1 from the "tom, other 
wise it rapidly deteTinTftten. It is iielieved that 
retting weakens the iLIrre. and tlrat if it omild 1 m* 
acparatcij from Hit? bark by snme lire* pensive 
Ifieoliinjcal procenn a Iwtkr quaHty oF jnte tiiaci il 
ta now poaaitdc to oblnin would be sent into tire 
U market- 

Tfie beat qualities of jobs are of a jsatc eEc*r 
yellow or hurt' colour, with a silky lustre;, anally 
up on n-ird eoinpaiativefy strong. But there aie 
at least halt a score uf well-known commercial 
varieties- Bmnc aic koigl it. coloured, eoft. mill 
atniiig, and a licit are beat for textile fabrics— 
i.e. comparatively eof| t for irll jute iaof a hand nml 
wr>ody nature. Other kinds are coa™ and atrnng. 
and anLtcsl for makiiig lojws. One or two varretde" 
which aie of weak fibre icm sniteil for inaliing 

E apcr. One hind, which Itrng, anft, and fine, 
□t of bad colour, is largely n^".l fn*r gunny-WgB. 

In onlcT to Ecs-son the IrMsh and brittle chatsuter 
of jute It is subjected to a uoftcorng pruceaa on a 
kind of emailing inaiiglt 1 , from Cisterns attached to 
tlie top of whioli on I omf water arc at tlie name 
time sprinkled evenly upriir it. hurmerly whnlo- 
H>if was need for this purpose, hut of late ywttn A 
heavy ps-riLfliii nil ur .sotne sLcoilar niiucml oil lias 
been largely sub^iitutcil for it, n* idi-snge which 
caused a great fall in the [nine of whale-oil. Tfio 
inaoglc consists of fnur horinontal tow-s of llnted 
(vdLyrw, ft jnchea in diameter, between which the 
jute jssaags in a continuous layer., entering at nno 
onil between the first pair of the two upper rows, 
imd no in 1 1 iv out at tltc oppisito uhef Letween the 
East pair of the two lower .itiwa Ikaiilc^ simply 
turning rimoil, che rollers have al*n a slight lateral 
mtfljMi, so that the jcito is thoroughly crushed or 
nipped- Tli! -i cmalLlng- -together with the help of 
c I ■ oil and water — Hoftcns tlic- fibre, and. prepares 
it for the spinning processes, 

Jab 1 : whs formerly, and to a email extent 
is still, stum by two dlntiunt prwouses, cAtled 
'lino 1 spinning and 1 tow 3 spinning, wIlLcIi coi- 
respiind to those in line for Halt, The hullo 
difference lwtwccn them is that in " llpe' spinning 


atonuc within the Molecule l^.v. t See also ARO- 
HATIC SisAEUa and ClIgHESTBY, 

]*»unlorvhikm Httlved from the tlteek words 
Mwr, , eouaJ H 1 snd jnofphe, J form h ) stricEly signHies 
■J milarity uf form, Iml it ta now rcstneted by 
chemt"(a to those su tatAucea which are not only 
similar in their eryatalliiie form, but arc also 
cuuilugoity in their chemical coin position. 1 he 
' ~ \’j oside ef imn, IKeL>,PeAV 

K 1 aO.,Al 1 <fJO i b L ft4H,0, all 

r . obviously 

itiHin of these 
swindle ruby, 

' ill W. T 1 , r u 


order | Tiliacoic). C.)nc species, oro* 

> hi!.’ mV | is L-ulf-LViLted iii central and esat Bengal ; 

the other, G. cditor-ias, in grown, but to a ciiotc 
limited csfOnt, in the Jiciglilsiurbood of fakutla. 
The torruer grows fioin 5 to !0 feet, sometimes even 
to 14 feet, in iLeight, but the latter i* rather a 
smaller plant, The chief HlifFere-uce between the 
two is in the farm of the fruit, which in C. my- 

sularis is globular, ami in 0. vlttoriv# ulucIi elan- 

Tinned gated. Both uro Cltlciii^Is: with yeLLow flowera, 
and they can be best cultivated on a Lunrny suit 

lloth or upon one of clay and Band- Tbe bigliei Lamls 
proilncc the fineet nuolities at jute. Such as 
ts grown u pun. (nuu, [tanks or upon ^ubmcr^sl 
lauds in mostly laiger and cosLTWWr Tl>* sowing 
time, which l» regulated hy the nature nrnl j>usi- 
r eafth titui af the Hoil, exlenda from March to dime. 

lilfhen the plants flower, which they ilu in sonic 
nr even places in the end hJ June, the cutting 'if the crup 
4 i|ianned bcinns, but this is often not done till the fruit 
Is formed, "j'lic harvest 1" not entirely finished till 
Octolwr, and it ift from late rsajiiim, with tlie 
plants in seud, that «Minsc jute is nhUilned til* 
' "" " ‘ ' J T cut during the flower ■ 


diamond, C, rnaflnclic- 
and poEaah-alum h V 
erystalliae in wtehextra, but Ute 
,no analogy [n the chcmiciLl comj 
pubstoneiftr ; on the otfter band, ll , 

MbOhAIA* niognctie oxide of non, F^FejOj, 
and chrome ni^ F6O r f!r,0,i not only cryate-lhsa in 
octahedre, but faf 1 tJicfr Tormuiic chow) are also 
analogous In their chotnical omnpocition. Hence 
the members of llie latter ^roup r JL ot the Mer, 
am truly isomorpl ioun in the reatrictcd si-nse. Aa 
■fprther cxamplcft we may quote ths cleiriEiiti 1 
arsenic, antimony, and tellurium ' r the_ chloride, 
bromide, iodide, and flnnrido of potassium; the 
sssiquioxides cf alu minium, irun r chromiuiLi, and 
nianganeso ; and fdrr whlitEuna! lists refer to Milter r 
Qtiemiwd PAy™a, fb lucat caaKf, os Mitschertich 
(to whom we owe most of our knowledge of this 
subject j showed, the chcmieo! ooinposition of Hiib- 
tiiOiLcea that correspond in term is arjalopoiLN i and 
that chemiit further endeavoured to prove tbi 
cryatnllinc form is independent- nd tfie chemical 
nature oE the atoniR, and that it is dctcnniueil 
■solely liy Ihoir grouping ahd relative positinna ; tlic 
haiiic number of atoms combined in the fctine way 
always producing, according to him,_ the same 
ciyB-taLiinO form. Tho eoioodChCC oF similarity in 
Crystalline form with similarity in atomic aiTange 
ment i* the ruoat iinjvirttoLl {ienuraliKatlmi vet 
arrived at in the sciatica nf crystal logmjdiyy and ill 
clicutiHtry it lias h$en uf es«coliul reL-viee in fm ili 
toting tlie classification of cum |h mi ids, and l o sciiue 
■extent, in determining the cuimhining fnuniiera --r 
atminc weighta <rf the alaineutary huilii's. 


added. There are first painted on in 
troll! size, find tlten liic gidd leaf A]ip! 

bronzed piLWCr dnstol nil, I ' 

are again placed in the oven. After 
removed the gilt or bronzed portforifl get a pro- 
lecLLi-ig coat of while spirit varntsli. When white 
or other light volaurs are uned for j email rting Uu>y 
art mixed with japanner^ varnish. These rcqtiiro 
more careful heating in ihc oven than dark brown 

or black, fiuch articles a? tea-traj's, il buxcs, 

cjudi-lh^xr-ji, tin canisters, and rln* like are r 
In great mini bora in Hirniinftliaia. l , OTtable lmllift 
aio usually Jkiishcil internally in white japan ; and 
it may lie remarked that this would last much 
loDgcr" than it often lines if care were taken not to 
leave ftHHipv wat«r 5 j« the Imrii" after lsdnj; need. 
Tfie v&rnisfiing oi japanning uf the surface of papier- 
ulillI:* wates is a Hiniilu- jiroceas to the rIjoi'c, hit 
in the cose of thc£°c shell or metal in' 
often worked into tltc japan. 

Jitlc; iiihI JfiHe MitmiraeUlw*. 

i.ttuii:ipla 4iii a B-nmll tu n til jutfrli^Ri rur 
the niivnnfmituTR uf cur jmts were made at Apflwti 
ill tlxfnnlslLirif, alNint ifn; ^ i;-sr IH'iN or sirtlTl after 
it. But it wjm M IHundeB, wliieh hrwl long 
viii! hiL tin" princL|ifll -rato of the linen industry, 
that, in I'td'.Jor ]?f;f:3, the spinning mud weaving of 
jute first U-gau ro give p™.mLse of cobimercjol 
autcess. The fibre, then llttlu: knmvn in Lunvpe, 
was at lirst- received with suspitlon, and fur y<i>ino 
ye.;Lr--i it Win *,l.nw|v .■lulI siimeWnllt Htoalthily llltro 
cluccd as ft textile mute rial. By Lhc year 1S.V0, 

hpw«ver, tho 

t usc of jute Imd 

i in p^roreme|ite 

the induitf^i 
nn a, gigantic 
seale. Jute 
c l hi l h for 

t: u n n y -b ft g s 
(q.v.j arid tor 
native clothing 
lias lung been 
woven on 
Imud-toninis eil 
hi pfaats yichiing thf Jilie arc 
s L:i57 -i ncimbet of large jute r 
Lth textile machinery, driven by 
a been erected In the meighboHr. 

The comparatively small cost at 
s* raised and ins-ncfactiiTcd will 


IfX.la, or BuANltt, a akin iliscaire ^rodueeil by 
a liLtnilto rnlbc {fSntr.nyti* t&tbiti), w]ncll hlirrnws, 
In the ephtertnh «f most [mrin n>f the invly, but 
Bqvecialty about tho hawl*. I to jiresene® in maikdl 
hy a small scaly clavntiun nf the skfn, hy LTU|U.iuiLi 
OS tllC pftplllie Of tlic Ofttl^ arr; (Kirhenitoil , ftJld hy 
tin* i rri tating itohi upj an ahotinn. 

The mite itself is white or yellowish, hrooil and 
llftt, with twn pairs iff month parte, and four prd-m 
of apjHmilrviUH. Tin 1 males are seftreer and imicli 
smaller tEmn the fi-malcs, 

® i. w hb'h fire just visible to 
i * llii, mikc<l eye. Whnsn rhfty 

, have entered the skin they 
ik* rmt leave it, hut form 
tortuous biirtuws, through 
nperingR iu which llm l-mi 
hryrjs csi’n.pu. The liiitcs aie 
I .iL-isi'd by contagion from 
peiwmi chi pcrvnn, cither hy 
illTOCt- CHtatoct rir liy clotlldH 

nr iHirklilLg. ft is |,1 i,1jJi.m1v 
tbe cinluyos or Inrvb* whlrh 
arc usual fv tlm-- tnuisinltteil 
Iteh-mite ■ ' ri1 * uhiivi! sjMwii's also ncencH 

. . , . j, . h. nil the h"toL L , N , -l| " ilif-on 

itch-mite, iii-^ii 1 1 1 - 1 slice p, and Imn: S, /ayrtrmi 

Llivii.-icte -;i. ytiur.THjcnirs fcftllsillg I sail gc I 

on ibijc-.. pig:-., pauito, ftbeep, 
and ajipftrently sfac for a skni t iicthaf on man i 
i’. iji-ritvi 1 is aloo distliigitislicl <m cate ami rabbits. 

Thu Lteh WrtS f,ii a white raga-rded cft aejwnilk 
diBcaflc, the ruite belrig mik mnvn. Arimxonr, nn 
Arabian phy nieian of the l^tb century, ift saiil to 
have reeoj^saRsd ito true milure. So ilocft Kcaligei 
(loo7^ and Adorns figiai£a che animal in a pnjwr 
ri'jul in 1805 LaJ 1 ill- tin 1 J loyal Society , Amid Mdan* 
acepticwm as to tlic -rnitc Hldrilig the isarlv part of 
this ccbtiiiy, M. tialcs hoaxed the public by figui- 
ing aa a mt Wg I cu to foi the itch -nu to the familiar 
dehiien of cheese. Ilia trick was disomreretl hy 
ltoc|Rtil, ami tire cxiitonteof a real ruite wllh jjLOta 
distrusted tlian ever. 1 ill in IfiJl Itouiirei, a Coni- 
eaji stmlcnt, again deribouctrated ito prereraoe ar.,1 
cliaTBicteiis- It Ilm been oftoti .studied since. 

The usual cure for Uch is found in battia, with 
abuiLdaut soap, or iti rubhinf!; with cnlphnr oint- 
ment. If tlicHe be not resorted b", iiic nmliipl ii-i?.- 
tion of flic ruite may give mure aerie ua trouble. 


Jute ( L'orfAftrtfJ enjifirlcru | 
,1 Hu^er; u, Iru.t. 
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(ill. Jute-fibre as oLiiiuiied from tlm jilftnt Licing 
from tt to 7 feet lojig, arid often ■voimiLlcTUi.ljIly lus««i 
it require, Hi W IjpuV: i.-n infr length* uf from IJ in 

lh Lntihvs. Till-: in the machine Willed Itie 

biwikei-curd, i > whii-li aim the jute in clean**) 

jlLii L I lu- Ji h 1 1 1 -. I. Li iS iiiiiri: nr biro jsirAl I k I by [Ik: 
-i4:i i' m <jf tliL’ rani |Kt.iiitn. The jute ieave* the 

lirrik.kcrcil.ri] Ilk I hr' lul'lli uf !L ’uMl MILiiy.-i in lit 
dArr, -1 t* i 4 inrliCH Iii'.i.lJ. unit IrlLeeil Hit tlie-* me 

drawn iint und delivered jt=. .* ^.ii sliver lav the 
Mim-anl 1 1 1 -■ I ■ j 1 1 ; rrigaJii-, c-ilI ei-is I In: Ibiashe-C -uiiiil. 

liix atlL-iiiinlirm Lh fu:L-ikin|Jinl]eil by the dulling- 
niUrp having Ilf teen times tlm vnrfiyH.- *pwid nf the 

f-LL'll lUfllL-lv, 

'flic sliver, nt rat he i idivera, mr nn's-t taken to 
lint t fi t r e :h t\jijro t) \ i.: , where Lhi-ir Idiruh alu Further 
Hi rai^li toned I'.jui ii|inili-eiL Tint drawing-friuLia 

lum leml-mllws travel ting t: 1 1 1 -- Vi'illt KteL"l tenth, 

ami dmwiiLg : u id ikliHory rolL-Eia. ILvic km h livers 
fnnn | hi- IllkldlLT-ca.Td are eituglil lev the feed ur 
retaining mllcm, |i; l'-xsi I through the travelling 
gilfs, mid drawn nut into oho "liver by the drawing- 
hjllerc, which, il-- well jl>: the iltliver^rullen, move 
at4i tLint-i tin? uneeil of llie iciaiiLiFig-TullcTS, The 
al [ver from tiro d rawing ■■pol hn* is*, (A^eiIcm, Lu*itn.lly 
L i ii l 1 .T h ■ ■ I i |iu-:s):i^ LiVu of liimu between the 
dativery -rolEeiK The | im icess is repealed on a 

Kcoon-I a J I' iT-'.t^ ti.l; - il'JLr iii : with liner find rliwn teeth 
than Llun.- mu i 111- ^MFh uf the lij'flt. Tiro object of 
doubling und drawing rmt tint slivers :«► freoucutly 
is L I: ilI I he think place of cilLtf aliver may lie CHSI ■ 
lected by tltu- 1. 1 iin place of another, anti aIhm (hat 
the ■IiIIcti-mI Lilith; t : I" jute i i:ny Lu- L I ■■ u utij^xi I y 
mixed I H.nl i ;lh h.i i|ii;\ILty and eulnur. 

itoving in the nest operation, smr] the raWmy- 
Jrn/MF ilk tlui nrran^elin.-jit- nf its rO-llej-H and gills is 
elinilar to the ■ 1 1 -lI' J ik^, r - fjiiii i-u . hut in tin* former Hie 
parte are smaller nml the gitl-tocth finer Jiinl «mn: 
climely net. Ah tLie sliver on thia inaclLitia, after 
U-irij? >-ti)l furtlier aUormatcd hy '1 rawiapvnt 
lulh'iH, rcr^ulreH I : > Lie liv i7,LtsL intil jl iuilSe lltrelul Ar 
1 nu e/ a c|tindle arid liier are ^Tovideil, aa well aa a 
Lii ■ I il i in II pun wlliclk |ii viind it. J-Timlly iLie Ixbh- 
liiiin nf 1 rnva 1 arc taken tu the tftii/ning-J'mutt, 
apnl :-.[iLm into yarn upm the L llinwtLe ' pnnciplfc 
ikic S i -i v s ■ vfr. 

Jate faliKtH are far the ino^t yiart wavEn of yam 
retaining iln notikral colerar, IhH fur ^knu; jkur- 
jjMShTH it i:n hh-aek&iL. and when iiHed for car|>etA or 
cnrlaiikH it in ilyed variona ooLonre. Althmi^h it 
cun i inly lx 1 EII3wLe liare nlkitf: Viitli dilticidly , it 
readily hleaelies jmle enemjjh to admit of its Litin^; 
dyed without injury *y«n to brijjht pnlmiiB, hycn 
upon iule are, Lue.vev it, lupitl'i-e liiLte-.-- they are 
dyed hy a epec-LaE anil espenuive ]siocc^ei, which. b> 
imly carried out tr> fc amfill extent in jinwtqce. At 
l>u]nlee tlie ohLinary fabrics made of jnte are 
fic**iiitTVH h MwliimjtH. canxls, tATpanliivg, anif Ikack- 
ii»yy. foT IkKire.loLh. The liuil-i: .live:: art: Wiiven 
on Ilhihih of extraordinary width | hoc I’ llkji?- 
rkfiTIt}. Pyeil cmjiets, cnrlaine, tuLilc-psvcra, mu! 
the like, of ill 1 4 in iLti 1 rial,. Are ;Ltt: active etojufdi 
in a|fp«irancc, and carpet- c«]Mcially rto larj^fy 

mikde. Tlkese are I'iie l|i hot :mt very itiLranler 

MilliiPnH of hiii all, bii^htlV-dveil prayer carpets hu 
Jltmlem* are Mont from 1 hirdro to the ErwU 
fail lie-- inaile uf jote ate easily mlt«sl hy damp, 
anil cHJinikt tie nfton wtmLied ami dried like linen or 

COttOli K- I-.U Is witl 1IIIL1 Jl jj u ri H K tin- in, Tl i bs filial L- nf 

j Lite foot] lxdTayh itself if it is misciL with flax for 
teevcMi np n Jgte, freoi it* winewlmt j')os!*y Inntro, 
is ocoofliimally iLsed to sophisticate silk; and it has- 
been cniplnyed Hj suanc extent to make wiips and 

Other aitPCle* ir,i uiaitatidJi Ilf those made uf IkurikiuL 

hair, chief I v for 3he;ilii*nl pnrpopes. 

KaleLiiofaropp (Eioin t.ir„ ■ benotifnl/ 

f irftiit ' tniJLjte, 1 ami Jtiv^jueOi L I fyue ' f, an optical 
irtstransent invented hy Sir Din- hi JHicwnter in 
I BIT. It consists., ill it* simplest fi.irni, id 0. lull*:, 
ilii;jn:;li wlioae svkoFe length two mirror* or 

rcflectinf; p3ane , i h which arc liin^ed to^-ffther along 
one edge, and make with each other an angle 
hvliieh is sn aliquot ]>ar6 of 1 SO" , whilst the one 
sud ig fitted up with il ji eyeglass , And the oilier ia 
cIoscj) liy tivo glaases, at a small JiHlaiPce from 
•Csuph other, bfltwwn which are pba-ed little irag- 
luents of glass or oil it J varhnisly colr'iiired olfjocts- 
Tho eye luNiking into tlie tube now peroeife? theae 
ohjeeie multmTied M nanny timee Os the anelo 
which the rtff acting ptaii^i make with each ^nhcr 
in conlwmsd ia the whole ciicnnifcren.ee of a 
circle, and always eymiuetrieally disfuised - anil 
the aligtitcui sLiaking of the instrument pTt«lnaer. 
new fi^nires. Tltcre are variona am>ililicAtiuns of 


the kaleidiMonfl, hy some nf wLiich itn power La 
much incTca-scdi fnr example the mirrors, may be 
luljiistiiljte at raTioiiH anpkn measured with recpcet 
to a variahly distant centre, so that arched patterns 
may lie ohiujiu'd ; and it is not only a pleading toy, 
hut ie soiiietimcs lined by pattern -drawers and 
othcTP., to whom it aupphea end Less vatietLea of 
figures. 


Kaotfiu or CHI sa Ci.AV, is line Wldte clay axed 
Li i making jorcelain. Like less puie clave, it is 
e>M'n! sally a hydrous eibonto of alumina, EhlI it in 
a Loiitpamtively ran- mihslnmie. The clave famad 
ipi imfct Local Ltici- contain iron in aLiffrcicrit ouantity 
1 is oulemr (heni re^L w birir when Immed in a kiln, hut 
China elav in of a JfHtre, or neaily pure white both 
heforu and after it in fired. This, lugctlicr with its 
rcFrjLctei'y lULtnn:. make-s it uf great value in the 
iLifroufftctTire of ^rcelain, of which it forme the 
chief ingredient. It IS alwk used to A unnHider- 
mble extent hy pujw:t inakera. and in Leea quantity 
in the making of sotiie ebcmieo.1 products. K«.ol|n 
is a piaxluct of ihe ilnuLun^Hisitioa of the fetstiAr of 
a granitic rank. The name Kaolin is deriverf from 
the Chinese K<io-Uwj t 'higli ridge, 1 llio name uf 
hills near Kinp- till -chin Lei Chiangdiol, a chief 
scat «i the piiTi-i'lai n mamtfacturc in Chino, Clay 
fir™ lh: d lAltLct waa sent to Europe early m tb* 

I HI h century Liy Jesuit mlhsionai ie*i similar clay 
wan discnri' red in KrvxfK nv T and aliout ITM it was 
Hlisnoh-eroil iiL Cornwall, Whence the cldeE Eikjflish 
supplies an- obU: ! nei 1 , conic Wing afao obtained in 
IlflLnnshire in j-.I, itlxiut JhVCKJti tnnh a ycor- Kuti- 
hn is Fniind ilk France, eunl in Nebraska and -other 
mates of the American Union; 


hi'li* [ I'T. i-v^v ,■ ,.','1 j-- the cni'le alkali lie n latter 
jjrialiiL-cil hy the rskUkiuLsiiuii uf scaweetlH, nf which 
I lie Smu-L Vrilllcd fm (hi- puriajMj ore fiirwa Vtidj'rw 
/,h.-. tttjifftunitXy !' ■ /J'n‘ttltis r jLh! Aj r J ihIj'j 0 

/.. pfrii* At'Xrj, llfiHfiuttmtin Fwtil, arid vhmtht Jihtut. 
"L'hesf ant dried m th-: miu, mill tbciL burned in 
r. 1 1 . l 1 1 1 ■ ■ v exoavnthins ji a low heat Alx>ut 'Jt> ur 
tun-; oF H-.'aweLil yii'ld sme mu of kelp, The 

h(4|i lli('l wlIIi in eci|uJitti*t- emljsjstn uE hairL, rl ilt k. - 
gray of hlilish mriwt'K, whfi lk Imvf ao pi’rid, cakLBtic 
t;i>,te. and arc cuiu^sx-ed i>i rhlujiil-s of Midium, n-f 
carts mate of mkLu, sulphate* uE sixSa and ftobvah, 
chloride uf jUktUK-iiim, italiih: nf ]HitaAsiutn or 
MKiiuia, ■juKtiliihh? Mills, and colourtiig nnrttcr. It- 
used in lie the great sruiree of rmla (tin- crude 
civtlionate > i hut, ai- this sil. 1 t ran imw Ire obtained 
at a I uivi'j pirir-t- ainl of a U'tttr qmi,lily fj-cun tli* 
ilecoiu[Kisiriinj of sca-xalt, it is prepared in far 1 cm. 
niifurlitv than jui nn'ily From kelp. A Inn of gum I 
help w ill v ii-hl aIkhlI Bib. id iialine, tuii^c ouantlliea 
of elLi-nri-ile oE pornsximu, and OLhlitioaialfy, )>y tle- 
stnu-tii i- il i -l LLIil'Lhi ii, a large (ruantity of vnVtiLe oil. 
Fro t ii -t to hj gallons of juvrollin oil, 3 ur ■! gallons 
of iNLphllnL, am] fruin 1 4 to -I cwt. of Mii.l]kljatfl uf 

aim in in !il. 


klllllryx, LWu glnJids lull jJtff foi their f;mc 
tion [he excretion of the urine. The human 
kidneys kto sitaat''il in the region of the loins, 
one on each aide uf the spina, aud jiro iu-Lmihlrd 



in a layer of Fatty tiasue, Their form is dis- 
(inrflve. Th cy jmj«sch:i a con v ax outer border 
and a coucilvj- inner border, the extremities 
monki-wlLAt enlarged, and the organ ila a whoEa ia 
com]jDesied from liefore 
Itackwai-Hlx. The aver- 
ilj a: letigiLi oF cseh kid. 
ney ie- a little nioro than 

4 lihiIu's, and its .i m i ilL 
weigLit L- from J te Li 
ounce*. TLie IcFi kid- 
ney hi longer and nar- 
rower than Llm right, 
and in Lht: female the 
weight is sliphLly lesa 
t-hnn in the nki'Je. Tlie 
ciiiicave iujLer border 
pTMcuJri a Longitudinal 
rissun; — the Lialuin — at 
which the vessels cnt-i-r ^ 
in front tlicre is tlie 
n-nul vein, Ijehind it tins 
renal artery, soul mtttb 
pohterlnr the meter, 
which ™ivoy& the urine 
to the blodil H.:r. W ben 
iJu.s shlea of the lilkini 
ara held ajurrt n deep 
indcn-tatLon is seen — 
tlie si mis of the kidnRy 


— In which the ureter 
dilates- to form n- lara-c 


ssrc, the 
kidney. 


HilvJji of 


nvestine 
kidney tlicrc is a fihraus 


LllC 

the 


IT|L Ir^Tcrfjcfcl SBCtiiOn of 
£fduy i 

a. Hiii*i-r#a*l C* fault ; ti. cortS- 
ul auLUanrt vF hldsty; (C, 

ir.nSiilUry iotatfenc* of lc duty ; 

(fj, tunica iltmiriniM ; *4*, L« 
slum or pclrli ■ f Uib ureter, 
prccecOi I'K IS U'# tiUilflar. 


ciwit - the fnUftCHi n/F>a- 
pi'MKt — which romdily 

]hm;]h n!f from the ituLmtaiiM! of tho glftuil to which 
it adheres hy minute iirectsaeft and fine hlwd- 
vis-sels. At the MLum it tunm inwarda, and 
Idumea ooutiiiocMiH with the slicitlih of the v-eccels, 
Unvler cover of tlian c*pnlc there ia an. iDeolnplete 
tnycr of in vnliiutdry muscular fihre, Tlie anbetanee 
of tli* kidnsya in deiiM, extaiTOiely friable, and of a 
deep id! colour. On nuLking a IcingitwilLnaL aection 
of tlie kidney from the convex outer border to the 
hiEu.m it le accn to eewnniat- of two dilftrent enb- 
st«iipt:s J wjktth are nametf, frem their position, th* 
external Or Cjortical ami the intenLOJ Cir medullary 
substance, arranged m pyramids with their apicea 
tow-riols ihc liilum. 

The cortical snbstcaia foroiB hy far the groate-i- 
part of the gland, and sends numerous prolonga- 
tions inwjpdn betworn thn pyramida of tlie nrtdul- 
lary snLotanca It ia soft, granular, and contains 
numerous minute red g]pLnlar Lwdic* diffused 
througliout it. wbiclk are called, front thetr dLt> 
corerer, the Malpighian bodies. Its substance is 
Huvle up of the uritiiforouii capillaries, lym- 
1 'IiaLlch, and nerveo, held togetliar by au interme- 
diate parenchymatous substance. 

The- nu/F ttlltirtf ttiltxtnun cmutbita of pale rtiidiuh, 
conical masses, called the pyramida of Malpighi, 
They are usuftlly nfiout twelve in number, hut irary 
from eight to eighteen, and their uploea E the aapiltos 1 
jroint towards the hoLlow epace [ termed the ifrtws 
ur yivivi.-, [ whith occupies the interior of the gland. 
The mediillAty atrueturo in firmer than the cortical, 
aulL instead of beinfl oranulai prewute jv striated 
appeamnee, from its being oonijioaed of niinute 
diverging tubes {|Il$ uriuLFeroua tubes), wIiicIl nrn 
■ iis straight lines through this portion of the kidney*, 
after having run in a liigfily-convoiuted course 
Through the niTtkal portion. From the baa* of 
eMh pyramid streaks poJ*s through tfto Wrtex, 
named rtiip-x, iljli! the pumans of eortdcal 

snlsitaiuje between the raya are called tbo iabj/rMh 

i Ac li'oj'ifj', 

TIlb cavity occupying tbo interior of lh* kitlneya 
(the ijjros or ftiim'*) is lined by miicohA meiubiauc, 
which, through tiio medinin o£ the ti refer, in wn- 
tltiuoue with that of the Li Wider, ami wliicIi extends 
into the tissue of the kidneys, to Ike tlie urlrnkr. 
ons tii Lies. The nauemie nicinlrrana fornis a cupdike 
cavity around Uie' termiuaLiimof each pyramid, nud 
liio ca'.'ltv, tonneil the cniy. r. tiMOLves th* urine 
from the open term i nations nf the IuWr, and ccm- 

■ Te SWlVLH, ftnntL WlmilCC it [MlHHCsl 

to the Idrulder. 


veys it to ward a tl 
iliiwn the tiri-ter into 


Eacli kidney is BoppLied with hlnw^l hy a renal 
artery, a Large trunk which crimes on at ngLit 

Miglce tek tljft ftLii-ta. Tlie 



Fig. i~FSnn «f thfl Itcnnl 
CiTCuEsfinri in Aten «lid 
tlie UumnoJia -| from 
Lditwig) i 

q, !- .: mkl bnnnl[ uf Uifl 

urOiry, k< vl3f, g tba trnalrH .1 
twlK, nf, lo 11 id MXInljTilan 
liiSt. m, from toitcli cinurOOi 

fhutnCrtllt uaiiwa , tf LjlIht 

*HlprtTiL -men-u'l", r, t } t f arc 
■etu |-.-!>^i:i>.l-ii|J (tun -nttirr 
Lafti. irrf wh Lr.Plog Lttotpd- 
lu.i < aarnsjisllnii th* LiEin- 
Llunwi Wte, r, From llih 
pkxuL at usp'n*r»oj ta* 
*ramltwt uc-Id, lb, aprluK*. 


hiiglea to Uj? lUiTtn. rue 
hljAMl, after thesqsaratioA 
uf tiro vartmifl inattors 
w 1 1 ic Ik co n sti tu to the. 
tlrine ii-v,}, is relumed 
into the vetioue syatoafL 
hy the renal or. emnlgont 
vain, whieli open* iutn the 
Inferior vena cava. The 
ncrvx'a are dcrivcil fnkni 
the roirnl iilcsm 1 - 
Tlro M ilL pii'liLan LuthUcs. 
ure found in alL vertebrate 
uni Inals., In mwnniaJe, 
■wliic.h are IbeouEy-RniinAlA 
iu wldcli tlicre a a divi- 
sion kto a cortical ainl a 
HiHlullnr/ portion, tliuse 
bodEw are only found lu 
the former. They are 
for th-e moat part nf a 
ft n Iron cal, ruial, or lEask- 
Likeforiii, Hieir dtaiueter 
in man may range frem 
to j-if ail inch, 
the t ci ran being j^t. A 
hunlII artery, terai*d tha 
aftreat may- b* 

traced into cacti MalpLyh- 
i/Lr. body, whita a niinuta 


vriioua radicLe, Ute r^ciii ii«nf^ emergos from It 
close to th? point at width the artery and entered. 
Tho MalpdfihLaQ kalv itrolf, siteateal in tbo laby- 
riuth, eonHrwtM oE a rounded bunch or tuft « cap«- 
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lariin, derived From the afferent and terminating 
Ln lIla- efferent vcascl, and e n.i'.O'iC-'i in a cVar ana 
transparent oiUbH !b —the csjssuV of Bowman— lined 
with flattened epithelium. Bach cansulo V con- 
tinuous with the nriaifarous l a. be hy a narrow 

nwfci , . , . 

lb now remairis W consider the respective iunc- 
tiona of the Malpighian bodiesi arul the tubm. 
From the researches or Bowman and Otltfrffl it 
appears ilmtin animata in which tbe urinary excre- 
tion la pAfsfied in an almost obM Form (os in Eiinlu 
auJ reptiles) tin tufts a*a bid all and simple as 
Comoro] with tSioaa in the kidneys of animal* 
which [like naan and mix-.t mammals | pOAB the 
urinary ironstiliictits dissolved in a large quantity 
of water, On these ground*, as well as iron: ih* 
fact that the H-natoniicwI arrangement >nf the tufte 
well calculated to favour the CHiyipe oE wakt 
Jroan Lhe blood, Bowman arrived at tho cmtclnsJon 
that the fnnctioti of the Malpighian IjodLes ia to 
furnish the fluid portion (Mis water! of thij urine. 
Recent o-TKervatimi* tend to show iImlI. the saline 
ingredients of the urine areaht excreted by Ftuw- 
mill i’s capsule, The arrmL^erisenb oE tho Mhi’olnled 
portion of the tuLiess, with a capillary networ k on 
one sula of their basement membrane, and wnreliug 
epithelial cel la on the otSLer, is the osaot counter- 
part of the arrangement in other accreting glands, 
and iherc can bs no ihynht that the functLona of the 
cell- in the convoluted portion of the tubes- is to 
separate from the blow tho various organic eoa- 

stituents (urea, uric acid, creatinine, 5te] which 
collectively funn the siiLsil constituents of the urine. 
It does not necessarily follow that those swreting 
cells undergo rapid decay and renewal - it is mure 
riTuEiahle that they have the power of selecting 
certain materials from tho blood, ami of Leans- 
mitring them, without die dmintegration of their 
own HiructuTe, to- the interior of the lobe, Th( 



physical and chemical 

chupreteni or the frecre- — . . .. . * /V-ImViT 

lion yielded by the kid- 0 :/i- f^r |cVr WV 
noyswill Ire ermsideted ^ 

in the Article UH1SE. £; ijl&jJlj 1 '"'H T|FY : _ 

DaiABES OF T3TE £ iff VR 

Kidpeyu.- By far die f" S i£f j ill .. V 

most Important ate the J ,■ ftiiisil 1 ? 

i a If f 

Bright's disease, wliich QpJf 

may ltc defined jls CiMn- (<[ 

prising cases where i.JtO '{ ■ -ji 

etiactuial thuigts in J ij'ii 1 

the kidneys, usually in- 1- f ,-| - '•••} 

ftammatoLy, but with- Vh J , 

<rat PHippumliuh, lead flvii B 

t* the presence of albn- v'l J loV. , 

men in the urine. Dr fi'-l ^ L 

Bidwrd Bright ]n*h. ,T[J| .1J£ 

lished in JtS“ researches yl 

showing that many >wj W 

cp*os of drouny are ad > 5^*1 

tended by aihuminuria J/ 

on tlvc one hind, ixid 

hv tnarhed ehanjree in tip- J.— b- wsuimnt-.n inw 
L'l.,.,, ,l. of TuIioIgs Unpht udo, A | 

the kidneje on the islood-vwBelsdeft^iEc, 

other, Rtsohae^ation* B) ^ Kidney, 
have beeu confirmed ( Kimn Jlacdldn.) 

and extended by tuaity 

siiIxukijuCill ohaetvete ; and it ia now agree l; that 
there ana three distinct groups of case*, differ- 
ing much in caii^atLon, Aymptoms, course, and 
post-mortem appearaneea, to which the above 
definition applies, These must be considered scp-Lr 
fttely. 

flj Catarrhal or FerrwIiyuMittiiM JVrpArifw (in- 
flammation. oE the kidneys), — In this form tho 
inJUimnuUEoB uffectB chiefly the sHcretlnc Btructurce 
of the kidney— i.e. the cells lining tnu twhales. 
The kidney" sro ut fmt much euLar»df in acute 
ceaea in the early ata^e redder than in health j in 
later stages nn^i La chronie ease* paler. If the 
dupitinMiof the rlLsraitci \h ]<mg, however, they m&y 
uLtimately becotoe much diminished in aixe, kij a* 
much to Titscniblc, ojcceptin their i uder colour, ilia 
kidneys in the cli-rlosLic ferrJki ui ’Bright'e dsfleai-n. 
This diBeaee may often be traced to espntmro to 
cold i frequently complicate" pregiiAUcy j, atlA ceca- 
sionalLy occurs in connection with most of the erup- 
tive fevers, tut particularly wariet fevnr, of whiciL 
it in uoe of the :nos" common and seiious coraipli- 
cations, ln acute cases it oomctiTiic* Licgius with 


u TigoT and elevation of tfitnjKimture. Dropsy is 
aitnnst alwaya one of the earnest eymptome, and 
often appear* firet in tho skin o£ the eyelida. Paia 



some part oE tlie miaary pussuges : hut it is j if ten 
difliente U? 1* certain what b at fault, 

Resiiks Bright's ili*ease, lhe utust. con mi enu- 

diRosi I calling to it i* siuiio in the kidney or 
hhulikr. i''oi iit/fwxtirut (i-ugur in the uiine) nud 
PoljfHi-ut- (increase in tho ijuiunity of uriuol, 
Dl^riEr^. 

Stone In thr Kiih icy. -T Isc 6*yiii ptnihK nHOiul i ng 
tho niomuye oE a stout- from the kidney to the 
hBiLi]«it!L a fiAvc BJr^^dy been Cal 

L'l L.Va) ; but it not infrequently liajifjcn* thut a 
stone formwl in the kidney remains there, or, lEimigli 
it outers the ureter, fttak to c^'ujh-, blocking it mui 
preventing th« dteolrargtf of urine from chut kidney. 
In eicliei - cru+e the MviniitisciiB- art' HMii-cwiMib 
0 Veil re and tlillicult to trace hi clieir true cause. 
WLien. the s.1 (Mu: Lcmaiu* in the kidney blood 
oencTftllv appears from cime to lioie ju lLic tinu«, 
W iul there i* persistent pain Lo the Iniu, often 


Symptoms of Uraemia (cj.v.f otLea occur, iu 
f^vonTablfl cases complete recovery tah^ place in 
the coume of a few weeks, oil the symptoms 
gradcLidly Bulwiding, Frenuently, howovtr, though 
the flaverer features of the case disappear, tho 
urine enntimtea to contain alhumeu, and thn diaoaeei 
become* chronic. Death may result fiom anemia, 
frtisn dropaioul effuaion, especially in the law 
sera-ua cavitiee, freqncntly ironL the ooco rreuce of 
some acute inflammation, particulnriy of tanjlpi, 
pleura or pericardium. 

£21 Cirrhaiii of tkt ATj'rfjrcyj, nr Intrrstdinl Ne- 
phritis. — In thV foTPii the iiiimhid preoena consists 
cEiiefty in clmudc Etaflajiimation of the connective 
tissue" of the kidney, which Ei-iuts to destruction trt 
the toliaies and gloiOcruli by cieatriniat contraj;- 
tioiL In BdvaniKtil catija the kidneys are much 
diminiNhed in siac, rough And nodular on the aur- 
fnec, and red in colour. This dineioui is often trace- 
able to jgout. eitEier inherited nr acquireul, n>r to 
cbTonic kAd-JtoiMWMng. ft ia i^re before tho agcul 


chief feature irf ihis allTection k ita cvtresnejy 
clirnnk and ipaulinns nature, which i* so niarkisl 
Ihut it is a Illicit utwiiys for sum,: secondary result 
of the disease th.-it the jiaticui seeks inctlkul mb ire, 
luul not for Hyiuptuins directly referable bi the 
kidncyis- The OLiiliest symptom ie- lHimlly -ui 
gncrea&e in the quantity of urine, which contain* 
albumen only in small f|uon.litks : , and may "nine 
timOs im hi nice free fH>m, it. Ely|mrf nipby of the 
heart, with a luint pulire, is one nf the must con- 
stant finitiirefi of the disuse ; and in mmiy crerea 
aymptoin* disc heart afl'cctiutia arc the hr*i 
which excite tlie patient 1 * ulimn. Fers.i*teui IlbsuE- 
bcEiu, uitaccmint ubk I'oiijiting nr Hliurrhiaa, failure 
of sigilt nwing t-y aHmininuric reliiiifiy, sin.ipk 
debility, ayinptmn* i>E um-niic poisnuEng. cerebral 
hsxnnorrliau'R (itjiopLexj"], or the occmienoc of :w:utj; 
inflainiuation o£ sniue internal organ - all there 
are among the occurrences which may lead te 
the HLisisovai y of thi* singularly inaidiou* diseafe. 
It frequently h^rninea oamplicat^d by s-blu inn 
of inllivmiiAtinn of the kidney tubules (above 
described) to the primary process, mil iha aynip- 
toms- are 1 mndilieil accordingly, 

(gj op Lartfn, 'ton* DegctcralfOa- of the 

KidHea.—A>f when liiia degOiionitive ]>ioee>s a)!- 
pcan’ In other organ-., the sum Her arteries and 
capillaries are first mnl iiH>tt aflccted - later, -other 
portions nsf Hie organ pmrtake in the morEiid |irn 
neafL. But in the great majority of tias*, auiiio 
degree of inflammation nf llm tubules is sk» 
preaeut. Like «-n?iy ilqgeneraliori due where, it 
can alninsi always lse (rucr;il citiLer to i-yphili* or 
to prolQEigfti BvippurutiLiiL, The Huw of uiiiie la 
general lv inon-asell Ln the early stage, oml cun tains 
albniHcsi. DroiJey is usually present, with wme 
Hsthers oE (he HYtuptbiiia enumerated alicwe as 
cSiaracteristii: of t lie lirvi Erirm of ISright'h (lirea^.v 
Rut in general the s-i-mjstauH are ratlntr i-jivlulpl-e, 
and cmilil hanLIv LesuL' tu tire tecuunitiren of the «tn- 
flitiosi present apart friim Lhe chre given by the 
previous hisfnry h>[ the casi- urui ilia imcurrence of 
-,!g]i -i oE wuxy 'disease in othei or nans. Irt ai-itu 
cases £ first Eurnil prenupt tuinl unlive tTeaimeut V 
ncwssaTy, and V often signally f-uccevsful. t>in. 
finement W Inal irstween blankets, tight ilict. 
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another, arc the most i uLjn'irtoist. The; eaitetnftJ 
n,rid ::i N' m il 3 semilunar cartilages are usually placed 
anmngAt Lhe internal Ligamenty ; they are two 
crei-eentic plates of fi.Srni~eiLrrii&ge. The convex 
I Hnnler of each cartilage is thick i tin; concave ire* 
holder in thin, fclacli cartiljigu ^hvera nearly the 
in nr;.; i mil' lun>. thiuh of the ear re spun ding articular 
surface of the tibia, and Iw its form dec|*sna these 
i'ltrfjbQCH lor SirriLLir : l 1 1 3 i j I .l L- i : :■ i j with [he condyles 
of the femur, 

Tins chief Movements o£ this joint ftr* these of a 
hinge -joint namely, flexion and as tension ; hut It 
is alto capalile of alight rotatory mo! inn lvbgn the 
knee !:■ half. licked, During flexion 1 jlo Articular 
surfaces of the tibia glide backwards upon tine 
condylca oE the femur; while In exte>islun the}' 
glide forwards, The whole range of motion of this 
mint, front extreme lies urn to cxt-Tcnn; extension, 
i:% uIxhlI gib', .1 iiili’iiij' from its articular htirlACftS, 
ivliieli have coruparativaly little adaptation for 
each oilier, it might I* i»f<TT^I that this was a 
weak nod iicseoivre joint ; and yet it is very rarely 
dislocated. Its real strength Hfepend-s on the large 
rljio nf the ortleklEnr ends of the IjOIlSS, OIl tk£ 
number ami strength oF the ligaments, and oil 
the powerful muscles ami faSflhe by which It is 
Invested. See Joixta. where also the excision of 
the knee-joint Lh d i«rn s^sext, 

Tim Kske.rap, or 1 ’ath.ia, is a K&amoid Eone 
(Hf.v.), ile sloped In the single tendon of t-hcrecfto, 

CTWGHS, wwlioc crtf-niMf, and itliCeix En.ter.RiiK Muscles 

—the great Auailriceps extensor muscle of tlie leg. 
It la hoart-sltBjwd in form, the broad cm: lieiug 
ili ret Led ujhWiLJils, and the apex dowmwatds. The 
anterior o-i external suTfaco Is convex,, perforated 
by small aperture* for- tine entrance of vessels, and 
marked hv toogh longitudinal attire ; the posterior 
or internal surface is smooth and divided into two 

fiyjyt-'j by il Vert'tAl ridge, width (10rreS£iO.udfcs and Ilia 

into the groov e on the lowtn aiticulating surface oE 
the femur or tlngli-lame, while the ln-n facets (of 
ivhjeh the outer is tlie broader and deeper |i corre- 
spond to the sjlicular xuri-itcc of the two condyEea, 

Thin bone is liable both to dislocation and 
fracture. Dislocation may occur cither inwards 
nr outwards ; but it- j* jikksI;, fnLqsirist in Lhc h> i a L - 
wand direction. The displacement may be caused 
either by mechanical violence, nr by too madden 
h : i j l l r i'lo 1 j r i j l uf l3ir extensor muscles m whose con- 
joined tendon it- lies : and in most liable to oceui 
in Ithuck ■ k need, flabliy jNfrspiH. Except In on* 
rare variety, the dislocation is capable of being 
reduced without, any dithcnliy. Fracture of the 
pate 1 1 ;l in ny , Like dislocation, l:-e caused eitiier by 
muaeular action or by mechanical violence. 

Fractal* hy violent iitoscutivr iietiuii , i.es when a 
person in dancer of falling forwards attempts to 
recover himwfr by thrnwiig the IkhJv hackwunrlrt, 
is ttie more common of the two forms. The treat, 
ment cnniiiAta in relaxing the opuwiuff ntu^lea by 
itusitiji; tlie trunk, and Jightlv elevating; the limh, 
which should be kept in a straight position. In 
consequence of the great difficulty of Vringing tlso 
broken anrfacea into exact apposition it is very 
diJfcnll m obtain bony reunion of Che parts, ana 
the case generally i-cstjlcs cither in mm* Sigan lent- 
ous union or in ro true union at all. 

Lnt', lu’sl kunwn in tlie fcnin of shell lac, LK_a 
ci ili ui i t-i I avuuius siilcitancc «E ptl j ul inipm tau^e in 
the arts. It is | produced by a small insect— from 
■ ih to ^tli nf ini tuck in length^ called t-ww 
ftltva \ Uifrin tii duvnr nf JligimrrLf, fietijllJ-OUj; to the 
jiiih-iHriei ilomnpU'iiL i a' liiu- HemiptcriL, «i' 

[.ILL- is full rid in India, J^M'Ii-il. ^ I 'll IL, t. hina., Slid Ik 
mutin' of tlie adunda nl tlie Fic-tcrn Aidik)u]sgo. 
r J'hn lac insoci lives tifmu the yonng Lirmadjes oE 
nianv different stieciea of trees, but the hent Im 
is collected from two ur three spctic* of lig, 
Zi .'i'.j arid lixii •< 

As SHHhll as tli ■■ yon Mg mo finished they crawl 

diokt in m> lurch uf suppy twigs. I'o these tkfrj lix 
HicpiikcIv&i Li_\ Llit ill |hpfilw^!fclea t Mtvl i^itnieciistCJy 
livj'iife in f«rm tlit'ir (ill- cells cir cdcwkis. Vtttne 
llftvc fiur iulilI H|itsftfiin3 ■i-n»l two riC-l n.:r^ for tho 
admission or air. and in tkcir coiauias [he iiiacel* 
lumialn in ft k-tfiarpic hialc for two and a half 
ei i:i [ | ix The feiin^e-- - :, wliitli gf-eatlj*' fiUilnumbtsif 
the males, never leave tfie apot to which tficy 
attach thflinadve*, hut the make escape by a 
ventral openiog in the oocoon- After impcegnaJlicm 
Ike fern ale feeds voraciously on the jiuice of the 
twig to which it is fixed, increases ml i'i^^, and 
coDtimn^ to foun lac. The lac aoirotinxlB all parts 
of the insect except the month and the three aper- 
toTcs already mentioned- W i*n the young are 


[wrfectly formed they Issue by tlie anal open ink | n 
the luc ineriiAtAtion. Naturalists are divided in 
iipinuui as to whether the hie is accreted by ^ie 
inicci- i kicSf, or whether it is not merely the resin- 
mis juice of the traea aLtercd in character by the 
insect while making it* pittiatnre, or just after it is 
made. 

Tire appearance uf the Incrustation, varies. It 
often take* tlm farm of coalesced rounded pm- 
uiEneiices, At some places swrieundlug, at othera 

AeattiLred over, tlie branches i but in other inetancej 
it looks, Kiipcrfieiiilly, moie tike a thick, irregular 
outer layer of biwk rougliencil Oil Uje huifftcr The 
fncrufttation is cellular, ™li coll indicating the 
poRstinn of the insect which formes) it- Stick- 
hicix the naine giL'cii to it M-hea tlie inernstatioa 
ia still attached to tfia twiga^ which arc usually out 
into places from throe to sis inches long. The 
next stop is nsjemote the lac try a mild moving 
on a plat form, the detacher) fragmonta being nfter- 
WATds placed in tubs nf water, and beaten hy pestles 
err tixwiilea fiy men. It i* now in Llit: state of seed- 
/hi-. The water loft in the tubs ia coloured red by 
the LnhIIch nf the insects, and, aEter this water is 
evaporateili the red euhshMice ia made into oiLhi-s, 
forming t-hji lue dye of commerce isce llvtu.XdJ. 
After drying the sccd-lac i* melted in cylindrical 
cotton bags before eliareoal flies, and, hy twinting 
the liags, forced Lirrough the pmc* uf the doth. It- 
tlropa into troughs, nod is either allowed to spread 
out itsL-tf, or is afoead by ic atrip of l«ui u|>on a 
roller, into a thin sheet After tJte iinpnritios are 
I u uken c n it, ih. j (lakes iTe packed io lmgs, ftu-Jhjng 
the ditfi-Uw of eoiLnncreu, Armther form is GmC^m- 
fur, which is uiuhIc by letting the melted lac dnsp 
into rounded pieces from i-ljj inches, in dlameter. 

In India a guod ileal Juls beau done in the cultiva- 
lion nf lae by transporting the cncrus-tcd iirtwniliM 
to auitaide forests about ft fortnight befoie the 
young umoels be/jin to move al>out. Tho tw-j^ 
wicEi the insects m the larval state Are tied bn 
branches of trees wlueiL have lveen selected for the 
tearing of future broods. The inland trjulc for the 
year ldb9 was valued at 101 lakhs of rupees. 

Lac liu-. many industrial applications. Shell-lew 
varnUli in more extensively employed than any 
other spirit varnish. One variety of it ia French 
Polish ^ 'J. y. i for furniture | bcc alto Lftcqi’um I- f-wc 
iL::.|ijii.:il ilh au atcefinlio uplntfon is used to stiffen tho 
calico frame of sil k hate ( see ll AT ). In fine nealing- 
wajc it is the most important HigT&iEtent, and either 
alone or mixed wIUl other bodies it- forms u kwx) 
Ccmcri t ( q . v, h Fcnoaial ornrmn-ntM , sack as chains 
ami bracelets, are largely made of lac in India, 
aud, when mixed with sulphur ami some colouring 
iriAttcr, it l» ustsi LIlSi* fur coaiijtg wooiten toys. 
AFtotficT mixture of lac with, vermilion, closely re- 
sembi:li.i' red .si-jiLlsll'- Wax Eli .ipcitsu suice, i-- applied 
by tlie Chinese to the surface i[ccornEion of m^xes, 
Imy^, vipies, and uth*r small articles.- 


Lnce is ail ornamental fabric of linen, cotton, 
flilfi, hs|- gold Jiod silver threads, an ado by looping, 
knotting, plaiting, m twisting the threAd into 
■definite patterns , of contrasted open and clone 
strurtture. Three diAtinet varietjes uf lace ivre 
niade, two by hand work, known respectively ea 
i/ecfllz or yjoEJid tarx. jLn<i piih/iv-lwr^ uru: one by 
nisclmncry. To hainbiinuis lata the term real lace 
iff .sometimes applied, and, although it may be made 
in all or any [if dir varieties nf thread ftlsove 
en umerated, in general it ia compoaed of white 
linrjn tlnx'arl of exceedingly great dc'qcacy ond 
tenuity. Machine made I aen -m the other hiUid 
uyiinlly consists of cotton thread uf high oonnta, hut 
it CAmiUt lie oseil hj£ 4ucEi finont^iqes ILnftn ; while; 
with machines it is r^uite imposaibie to rival the 
ci‘mbinei.1 gr-^ee, delioflcy, and strength of ornn- 
ineritAl strueture obtain shle by Die skill iuid patience 
of llic hand- worker. Ncvcn theleAS mnchine-nLade 

llEJTLIL Lri ft mlLTVftllcMLH I II !■ II I [ill. Ill I OlTft klL3l UOlI 1 O- 

genuity, aad more inventive genius has keen de- 
voted to LtJ; produebion than has been bestowed on 
auv other btaneh of textile induHtry, 

Lace on one side, as needle or point lace, is closely 
allied to ft m tirnidi-ry ; jJ||]Ow-Wc L derived from 
and merely an olaboj atuon uf ploited fringe- wrk ; 
and ruBchiue-lftcc Lb ft development of fancy weav- 
ing. AltJiLiQgli we have these three diHlijiut methods 
of I ace-in ukiug, combinations of the whole may he 
fupnd in one |oece of modern hwe, ftnd freijncribly 
the products are so similar that it requireH hulk 
e!t|ier3e[icc and close ohaervatiim to diatin^uish 
wkut Eh nLAdft Shy the nurdlc from the j i L l i to 1 - 1 pro- 
duct oE tlie pitEow, or even the tv isted Lace of the 
niftch i re;, Tccii nieully, loee oonsiste of two clem enta , 
the pattern , flower, or cimp which fm-iti.x the cle»cr- 
worked jind more solid portion of the fabric, ami 
the gtoUjLil ur Jill mg a uirh nerve? to hold the 
pattern together and in its proper place, In wiilo 
vftrietltfS m l^oe, how*v*r, Lhc grotind, is almost 
entirely wanting, and the pattern holds together 
by joining ftt the edges where two i>ortiona of the 
Llesijjsi meet asid tour.h. h.i Hither eases the ground 
consist* of ties or biintea. thin loops or plalta pixsaing 
from Lhe ftdg? gf one portion «f the pattern to 
another contiguous, anil thus tying them together. 
Mere frequently the ground coneist* of a ifkittite 
filmy honeycomb h;il1T<;i] ;l rVjCLHii/, uf which the 
simplcBt form is the bobbin met, now made by 



Fig. £. — RatlofUs Nctolc-pciint T-«s:, JtnJiaji, lUth ccuturj- 
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machinery, On. Che' lGhcmi Uw pattern is koiii-c- 
tlmas, stitched down after being aapBU-atGiy Jinid*, 
stidi low befog known as itppliqwi Or applied: in 
other coses pattern and restUm it* formed together 

by needle nr tiolibin or by both. Other technical 
terms are met with in the description of lues — oh 
catdonmt , k stoat thread or sevets .1 threada together 
emplayod to outline tlic pattern i pfeef, a minute 
1 <k;ii» worked on Urn edge os ties or Jfowera for their 
emnehment ; and wiwfej, which mo ornameuta] 
fittings, variations of the re&eau, which is al ways a 
plain honeycomb mesh. 

Fiiint-lott is a fabric which appears to have liefcn 
arrived at through the (jfForla to produce light, 
graceful, iUid airy effects in, embroidery. It is quit 
known to have been made earlier than the ;ir-.r half 
of the L-SUIl century ;, and Ife original pTmfoetmn, a* 
weLL as its moat varied triumphs* are associated 
with Vc'iLsce. The stages by which it tfovetoruul 
fiOiw emhroidwy-'wnrk run lie (raced iro-in tire llm*- 
timteil pattern ■ hooka fur embroiderers which were 
issued early in life IGtb century, Jn Hie®: boohs 
we And two styles of work intermediate Sietweco 
embroidery and lace- malting, one of w hich consist* 
of patterns cut out of sum, and having; tlfe cat 
cdgcM tfewn over with a battle a -hole -at rich, each 
work being know a to the Venetians as ji-wjtfa 
taglirttv. Tim second method nf producing ftlacc- 
ILke effect was by cutting Lire individual thTiyula iir 
any feature in accordance with a definite pattern , 
anil drawing out the cut portions, the resulting 
design, partfv c^um work and partly clnse, being 
known a* jt/iitiii iirato. The converse of this c<m- 
nisted in darning in patterns on a g*usfe or other 
OtrtiL woven texture, a class of work termed by 
the Itadisns ptinlo cr vMiifhit (see fip£ I ), by life 
French foci's or latsit whence our L lace, winch baa 
taken the place of the curlier namo pwfuatii^ or 
wfijcwicrt!, The earliest true needle. lace of Venice, 
known as pi<?Lfd i'» and or ttUceil o, was m its 
desiim simihuf to the cot work of the pattern ■ Whs, 
jih^v.vLti^ cmly recti I tiLfc&r and .gtorastncftl inmi h. £lb 
in fig, % A gradual duvelftpment *fcn ba tmrtA 
jVorn mo oh simple fomin into rich floral ornaments 
and scrolls, till early in the ISth century, in the 
v*iy JeLicato needle-point with meshed ground 
known as jwref ale Vfaint d /new, wa come to tlie 
vieEidst and most elaborate pnsluete of m« nurtli 
ItuJiuk needlewomen. Tlfe most -cbanacteristio 
and vain able of tbo loifefl of Venice is that known 
in Britain as rwt point < Fi-^so o3l prot-pomf) 

31, which consist* of patterns worked m relief 
like ecuiptured work, forming 
strong and wild dowers arid 
scrolls, Ir^di I In position by tic* 
or brides eoriclied with plcots. 

With such lace the nibcB of 
great evclesjastic? and wealthy 
nobles were adorned, and ll was 
also einnloved fo-T the tirnansont 1 
fltion 41 altar covcm and other Fi£, * 
ehmsli tostniW- In the snaking 
of iroint liwn the dovij-N ia Siret drawn on a ptceo of 
IHireh ment, which U ilLen siitcbed down ri> a back- 
tnp oi eitmit linen. Over the linw ftf the d'-'^Kn 
one or nmre thread* of linen are stitobtsl h^itly 
Jawa, and tSm slow work of filling up the pattern 
with butUm-hole etlwlms 
proccrda on tins tloead 
otitline so obtained. The 
methods of working me 
aunuMOtWb and hohi* of the 
Htjtolies indent have bevu 
lost, but commonly the 
pattern or cloth i* obtained 
Cy laying down a Burk** of Fip- & - 

throoilN parallel ts saeli 

otliet oh in fig- i r and overstitching them ns 
shown. For the bride* or riseau, * stngjc tlinyul 
rnsy rorm the foundation, it also being closely 
stitched over, as seen in bfi. 6. * hen pottcro 

and fillings are riininlie:!, it remaiPifl only ki cut tbo 
wtitcheE which hold the outlining threads to the 
pnrclimetiL and the linen backing, thus ItlNcratiiLg 
tlio lace. From Venice the urt of making point- 
lacc travel lest out foothei Italian towns, and west 
wars] to France and Flander*- Principally owing 
io the efforts t>f the minister Colbert, wlio in I6br> 
cbarlcrcKl l company with Cschudvc pi H v Lieges for 
Leb vesrs and o subsidy of A6,dO0 l.vres, the art 
was firmly established In France, atcliura being 
csLahlisliel] in several of iIlu firincipal towns. 
Among these places ™ ALcocun. where Vi.-nics- 
Inee li? very hue quality wjw Ijcing oiade by a 




Lady named Lapen ieire prior in tin- establishment 
nnf Colljeit’e cnmpEuiy- Aiencon lacc arul tbe 
closely ■allied fabric made at the neighliourinj* town 
of Afgentan attuinal great jjci-feetlon during t]ie 
Iflth century. The designs einplnyctl wore dis 
ti Actively French in chnrurLer, arid (.he Kscan and 
modca which formwl the fiEling shnwed a mi mile 
iLnd Jllmy delicacy anapppmchtjit by the products of 
any other district (rig. d). Folnt-locc funpicd 

urn- pert inn. of 
the ni-ajinfac- 
Emrc ciirrU^L on 
at Bruseel^-. 
The giwiutl 

nf the old 
Briiseels lace 
Is wnLcLingScH, 
tliougb rarely, 
of nb-odle- 
poirtt, but the 
[lower, which 
l:i rniiili 1 ' S«p 
arately and 
sewed on, or 
applies] to the 
ground, is, In 
line spcci memo, 
frenueittly 
needta-niadc. 
Pitlvw ■ L-tiiV. 
-]£ ia an tin- 
decided ques 
tioh tvhethor 
p L I I o w - ] a c c 
OrlgSrtaiesI in 
i c-n.1 y or in 
Flanders, 
Frani a picture hy Qucutiu Mutst's, jiainted In 
lJSij, we lnn'c ui ider.ee that the making of pillow- 
loce was krjowti in Flandcm at that early iIjlLl* ; 
hut about tint jiiLtnu Lime it w as also buing worked 
in Venice tinder the name of -ifcrti'ttf « jj iambini. 
While point-lace makiug Iio.h alwavs tieen tbo din- 
tjjiguiahsiiL' cIzUTaeter of Italy muf tln L sumtli, the 
making of pi I lo-iv- Ucc liccaiiie atul leiuains die- 
tinctlvely riasnulatast with the FleuiiHli towns and 
with England Fiir (lie praliietion □< pllhuv-laye 
the iiatteni i* iim- drawn [n full hiic on a piece of 
parebiiuenl. wlticls is then fantcred t* a pillow or 
cnflliiau niiule Liire-1 in the Lap oi the worker, and 
ini 1 1 which pins tuny he easily and lirnily s-tuck at 
any requiT^l pioiiit. The pattern v* then prlykud 
over with dn-ltnlcs at frurry pnint where pins 
rc i i^o ire la bu iasertad in the ifnb^ernieut ucuk of 
twisting and plaiting. The locr-makcr i 1 * ubu 
provjjlcd wilh a seri.isi of small liftblkins, lonml IllC 
li p|Kir part of which the tbrejul to Itoiwwl i» wi'flnul, 
and even fuT tire irnaliiction of a h lI f i m l i kind of 
lace nf simple pattern a vast amnlaii of piii^ and 
as ruany as fifty Imbbirn may he required, while 
for elaborate pat bints Level vk hmulred iiobhirts in ay 
bebrengbe ■■■ li> reqaisition on a single pillow. 1'he 
whole work in pillow hwc 3a the result of l-wlstlng 
and plaiting, aod the pattern i* often outlined and 
HOmetimes (II Led up with thread nf iv slmrirr char- 
acter than that lived n* tlie roesh and fillings, The 
simplest ground iri the pilLow lAce umisisfs of (he 
twisted op( or IkhLIhI o ■■net, originally made on the 
pillow, but now entirely 
in ado by machinery 
(SIM tig. T ). Mum 
comuiorily tbo not i« 
piLTily (wLsifisE atul 
liarlly plait in I : and the 
vaviutiona hi i in - - iiicsb 
so formed are clmruL-- 
tcrislic of dio diftenent 
classr-.s i if jdtliiw-lijuoi‘-- 
TIiuh- (ho tnOHli uf 
Mi^di I in laro pirnsis-ts of 
four twi-ted and two 
laitcd sides, na neon 

SriistMils 1 1 : 1 hi m Iitcc is Minilar to Ihu iif Mec'liliii 
but the ] i jailed 
sides arc longer 
fiig. 01. wbile 
the Valon- 

I.! In” I rid; S hLC*|l 

is p 3 ft i t a (1 

i 1 1 ron g bout-. 

These differ 
anoea in (Eia 
fciriu nf tliC 
ground of plE- 

mw- laces give 8. Tig. If. 

;l differ ant 





Fig. 1!, — Tertian cf AlchtCII I^pjuit i 
French, laic- L Jill -;jt CHliy l^th 
century, 



appoartuu-e Lo the recticu latioms- The JSowei or 
putlcrn of the lace ia imrkM a* to gnre it. tbe 
appearance uf plain vrnven trlolh foce hg- tVJ- Lhe 
valeneiutines mesh renders llmt vmi- 
h: 1 v iooie solid nisd durable thaii any 
«E tlic m IbiM-b. Muob of the rum In n 
Bnissalti laoi ho* nn-w a incline -modi* 
gitmud inMlerul the aucieul pillow- 
mcplic*. un which Iba aaiiairateU -miuiu 
jh iw era are applied y-r sev.re<l by (lie 
imnerceptihle lin-tr bnniug "-titch. 1 be 
making of pLUow-kee in Jlonitou and 
other focal i tics Ln the sourii-we&t nf l-.aiplanrl woa 
IiUuuil tow-ardfi (Ilc oud of the iSth century ij 
refiigcea f i tun the Low Countries. In lrttil2 paiiia- 
aueiiL, defeiious. uf enePurjLfcijiip native lace- making. 


Fig. JO. 


Fig 11 . 

BoidcT of fttcchllr. lfdloiv-kce, early J£th cuuLurv. 



Fig. 12;— -TalcncKinres Piltsw-low, with riw*ei gTouml, 
Jutu 18th ccntiiry. 


pndjibittd the iin|torlitt]<m of all laces of foreign 
manufacture. ] jiee- workem Here tliereujrUN eu 
couuigi^l to settle iti England j hut os (he line 

thread neceanary fur (licir work vr*.i not forth- 
coining (htT 1 were forced to return tc their native 

Ian. I ■. Lgoi u ilh sn i nftglisLg t ™tc between UrttBaets 

ami Fugl.Lhd ensued, ivnd Hie lace so intridUcest 
m:l« freely sold iw Kuglish point, wlieoet Jli-uwwls 
I.h'm ranus to la 1 generally knnwii ns S y oint d'Anffii- 
fmr. flouibm luce froui (Lie 1 7th century down- 
w;,i,ls I i:l-i eiintiuucd in he marie in Lbe anme style 
JLS Mil- Fleniish luces, hut iri rm time han itattaln^l 
■ Klu celebrity ac< L ii Inal by the products erf the great 
ecutrea of the irfllow-lacc nifiking in Belgium 

aria the north nf 
F rancL 1 . Fig, in 
is, a lino i-Dtitinple 
nf Ho Niton Laco- 
ivork. 

The suceefc^fni 
ririitutLOti of hand 
ijLLu.te Sufle by 
machine-work* 
and the emu-e- 
i] limit a norm o us 
eheapaniug of 
material wliicli 
beaia a super, 
iini.-il resemblance 
In the costly p 1 "- 
duct, Sulk proved 
:il iiei nl Efttal In 
tlie arts nf need Ik 
and pillow-lacs 
making. Of late 
vests an Attempt 
lias beecn made to 
re establish tbs 
i uann facto re oF 
1 1 nu poi nt- 1 ace* 
on the fehiuil of 
Bn r aril u, nea r 
Vnuiice. ganiilArly, alforfo Imva lieen mado to 
revive liic- imlnatry in Hun Lion, ami at tin; present 
time iiiucli is. lieiiig done to encourage- tlu= devetop- 
ijii-nt of lire arl iil i-aijrjiji^ nlirei: Lions in eujiven 
c n.-il ami other eHtablislimeuta in Ireland, The 
. hn ml in in all iJiuse cu'-Le-. however, obviously 
nriilieinl, and it cannot lie said that there is at 
pn.^ciit illi v really lieultliy indicium's of revived 
ifotiiaml for" these *u prame prafutta of patience nod 

Ingenuity . , , . , , . 

Mm Jtitie-fuwk — The ground and sunpleet cSement 
oi pillow-lac^ being a network of mesiics, Tin; itarliest 
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qJliii-t-i of inventors were directed tu-waid* the fuo- 
ihii-iug of inacliiticTy for fiLbriciLthigxhiHlar netting. 
The linsleirv.freiLie, which. had Leon invented by 
WilWfliKU Lee towards the end of the JGth rtfcntnry, 
V.-H.H the Nr*t jt|»iiurjLHiJi with which it was attempted 

10 make a lateiieL. ami about 1: 70-* a modifiCAtion 

(if the frame wil* ii-r'vir-cil liy v.- 1 1 nil iipOii loop- 

him wax produced. By the various devices. familiar 
to hand-knittere fancy patterns conkl Em produced 
■ i it this inachi The Imp fabric, however, bad 

11 i- :-:i«;it disadvantage oF unravelling freely ut noy 

point where il was broken, fts it was coiiairueted 
hi a r^m imuiLi-; aiaglii thread, At a subsequent- 
pin kkI what wits known c* the mpclilna 

vi'lifl introduced, in the uoe of which a separate 
thrertd is »n milled to each hooked needle employed 
in the jiLini action of the wcIpl On theae warp- 
threads 1- : >| ii- aio formed by mechanical means, and 
■Li- they iinn Lie moved hv (Fib machine eitlicr to tins 
right or to the left, nejgMknmng warps and loops 
arc joined together, i-.ml in this way a- solid wclh- 
which mil lie lili without unraicllinj,', in obtained- 
Towards tin? end of the 18th century a great 
variety nf figured We be-^asi to be ]eiodc on the 
warp-hisreltine, anil in a greatly improved form It 
at ill continues in use. 

A iivvy- era, however, in machine lacc-making 
was jiiu.iigu rated when, Ln 1800, John HeatlreriaL 
patented hi*. second bobbin net machine, by which 

it was. tnade [iLHmihb to twist or wrap round each 
other an indefinite number of threads, and to cause; 
4mv urit! lb rewtl to traverse luesb Liy meah, every 
otlu-i thread in the width of ihd fabric being 
netted, The bobbin -net machine of HeaihooiVt 
became the frtuiidi*t-ion of an emirmuua indnativ, 
and the inventor L-r;i.prd both lionom- mid amp^c 
pecuniary reward for his rem.-Lrkable ingenuity. 
His frame has hertri modi lied by tunny inventors, 
hut the meat important i mpto v«] non t* we i ■* * fleeted 
hy John Lev-urs hi I ■!] 3. tire larii?. making machine 
now priiieijuaLI V list'd ls known as tin: Leven^ 
rnadiinr, lint of tin complicated structure it- would 
in* i|uite iitmi»wiiilc to ertnvriy any dear conception 
with in iiji'ii I-t-xili l- limits. The structure of the 
wniplest fabric 11-™- 
1 lured by i| is .slinwri 
ag it appears on the 
frame in riip, [4; and 
when dressed urns 
iinislicd rhi>. fain Lc Iuls 
the apiHjaraiicc indi 
catci? in lifj. T, which 1-: 

(Xaimuou Jnoblnn-neL It 
will be seen that the 
tfest-ur-B i^ formed of jl 
series nf vd-Hcn) paral- 
Id tli leads wliidi itiny Filr, 1.4, 

Ih? taken to lopiesenl 

the wftTjh cf il common wall, these being dingOn- 
aliy cronaeiL and iiptin twiKtcd with others "which 
tuny lie looked on as wefldhieivils* The frame 01 
leoiti hobis the wnqr-lii reads vertically, a spare 
ln'in^ left between mwii sniticicntly wide to admit 
ui a Hliilting being paaaed eslge ways betw-oon 
tiiein lieii Lnd lhc.se tlireads, and corresponding: 14 
the intempaces, 1^ a renv ipf Lii^cniooiBly onnstT acted 
hat bobbin!) or teds resting in an "uTrangernent 
ca]Jcd a r fy.ty cr ' I'licsc me so placed 

1 liat with the iirst movement of the inncliinc each 
lohl-in, vi hi rh carrier its thread with it, passes 
ibroudi two nf the parallel nnd ps/rpcndicniar 
iiiix:uiiss of the warp, and is lodged in another and 
similar Ikilt-Lsrr in front ci the warjx. But lLLd 
ficnt boibbai. besides l .- 1 lutvancinc sind lecedioj; 
iiiiitiun, Iisk another movensemt, ealTisi xhuming-- 
from light to left, When it Tvceivea a bobbin by 
its forward motion it draws back, liringing tlse 
iiobbin and thread through two uf the upright 
threads ; IbnJt it ^h*>qn nr moves, to -one fide, find 
goes forward again, taking the thread Llimngli the 
riexLtwn vrurp-tlircfulii, ami lodging the bobbin on 
the back holt- bar again , erne dietinoe- beyond its lent 
^pneij thin it rnnOvem by the next ninvement, and 
it again passe u through the first space, to be again 
r-ucoived by tlie front lsilt-har, l!y tSusw; move* 
Inert Ls 1 he baldjih. thread is twisted quite luand one 
nprigiit 111 read of the warp ; aai other nmvcpnont 
flien shifts tiie ladihin, so that it will pass througii 
Lke neat n;\i r rtf upright threads, and no carry on ita 
vrork, the warp- Eh reai Is moving u-t- Ml* kililu- time, 
iln winding fitnil the Inner heaui, and being rolled 
on the upper one. There being twice bus many bajls 
hina os there arc ■ Limn Is; in the Warn, cana l:::k h.n 
Slaving a set whicli itexebajigea with tiie other, and 
oil I icing icgdlatcl wit.li gfcat nicoty, a width nf Sane 



ie made in far leu* time than has been required to 
write t-hiii short ilescri ptioti. TSic aihUtEona to and 
variatinne upon these operation < wlaieh only apply 
to bubbia-riel}, fur the production of patterns, are 
iiumeiaue and conipiEcated aaeli jvitN'm ragairing 
now crtrnbiTuuions ; hut they ail depend upon the 
variations which can he given fu the movements 
of the flat disie-likc bobhine. 

Gtdd Ldit ujvli Silvr-T £cwc. — Tiie Mrt-cnlled gold 
thread which ie uaed in textile* eoaeiata cf aiLver- 
gilt wire, Or for commoner purpwm copper-gilt 
wire, either round ui flntteacsE iiith a fine ribbon. 

Tiiese ',v-|ti--, rnay lir. .-;n ukikI fur weaving and 
eiiihroutery pmpoaes, but generally what k called 
gnlil tlnead con^isda of a yellow thrtdl of cottoji 
ikt 1 1 neb jliilemI wldch the ilattejLed geld wire is 
spirally wound as to completely cnca.se it. 
if] I™ - ■wire ia Hiiiitiarly i)heiia™d aud used, being 
wound on a white instead of a yellow bosia. <>idd 
;H.rul (silver tli (Cads isiilv l.-r used in ordinary lace- 
iiiftking, but wiiAt is "generally tormed gold and 
“ilveT lacc conaista of orniiU, rihWnH, ami hands 
nf these 111 iLier 1 .il-. empUiycsE fur embroidery and 
braiding, and for die ornamentation cf uniforms 
ami oiSidol mlic.s, htulgca, lS;c, Tiie uae rtf gold 
and silver wire in textiles is cf great antiquity, 
and sumptuous garments enriched with precious 
1 e in Lain must have been used iti Kgypl fur royal ail-d 
priestly jievscnagcs. 

Lacquer. Ornamental 01 uaeiul arttL-les rtf 
hreaa, such as gas ■ fitt i nga mid same; liinds of Furni- 
lur-e, arc UHually lacquered to preserve the surface 
fniin lUscoloratiOh or corrosion Iren, tinplate, 
anil other- metals and alini-M n-ni jlI-.o wni ct-i m ea 
lacqucTecl. The lacquer used is compelled es-siotti- 
aily of slii^-ll ■ Lili 1 or s^Lyl-lnc, or Imtli, dissolved in 
spnita of wine. But its enm]ms.itcuo varies coit- 
nulerahly. Une kind consists of 2 parts of sliell- 
iac dissolved In H3 part* by wight of alcohol, 
levs than 1 pari of turpentine being mixed with 
it. It is cufctrtnhftry, lnsw : Gver p to add antall 
ijuilei title* uf (uio cr more gUTn-rradna, such as 
sandaraclt, amber, ami aiume, to the lacquer, 
wliich is coloured witli gamlHjgc, draomt's bleed, 
ami other stilmbuLcea The brims, which is limt 
Ifccated till the hand mm juri safely touch it, 
general I y receives two coats rtf lacquer': but xumc- 
times the first eont is put on when the metal is 
cold. In tire caae cf dark lacniLering thy braas is 
iimt hremted and coated with hkek If-id, Ccal ami 
tobacco eutoke, a* -well jl-l the vapour or fmirea of 
sonic chemical suLstaiiees, Injure I ncqxuej&d Hiirfftoe*, 

LQi&ufr-vxjre. — The lacquer Lined for the cele- 
bra-tedT Laequ*r--wAro of Japan diifera entirely 
frrun the lacquer used fur bra.s.s. Tim boiFv of Llils 
ware is nf wood, and lire Fact | ubt or vamlsli with 
which it is coaled is tiie juice of the Jaemmr- 
tren | wesnitn^iwa ). annietiniea aki> called the 
varnish ■ tree, TIu-h remarkable lacquer not silly 
forme a very JLird aurfaec. tmt, "unlike other 
varnishes, it stanila a considerable heat without 
injury, e* that Ln -F(LpiL;ii lacquered vcsj^els. are nsml 
for ltd ecupf. and hot alerjltinic drinks. There are 
nnNaerous kinds of Juiianere lacquer. ware, tho 
ainiplasE kind being | scrimps that wltli tlLe grain 
of tiie wood neeif, for which a line tnvnwjj-arent 
lacquer fa used. For UhcI; lacquer- ware the joke 
or varnie-h ie darkened w-lih galls »th 1 a ealt of 
iron, and for red it ie mixed with about 20 per 
oenL of -cinnabar; orpiment^ oxide of iron, and. 
IhueAiao blue being alsu used im colour 1 !, in the 
lump of gold and silver lacquer, ware* the vami*li 
h; mixed with alxmt jmr cent, of the powder 
of t l:c-c nieCale in a fine slate nf division, so- that 
when the xmrfftce ii; jw-lii-liecl it.chowa & luetnllic 
lustre. _ Tin hi tiued ro imitate gold, the yellaw 
line Licinji given by colour iu the varnish. 

The laequertiL Nurfacc of the beet warn is 
prepared by a vary tedinoa priujess-, owiog to the 
number of coatings it received. For the several 
pro I i irun ary «ile-i crude Inejucr is n^-td, together 
W'itli a single coating of powdered hbgult earthen- 
ware ami water, tiie surface being Tubbed with a 
wheritone after oacli. Twain- three!- nmr-c -coatinge 
of lacquer are next applied, each being rubbed 
with cnaivsial and vjlUt. For the I'.iiisliing vcaL 
the host lacquer is employed, and this is polished 
witfi eakined deer- horn, finely lMJwdered, the lju^:r 
and a little oil bringjiig up the haul gloss. ') lie 
various articles made, aueh as boxen, veresi]*. Unvs, 
catilnets, Ac., ore decorated either by inlaying 
with nretal, ivory, or moltier-of. pearl, by speck- 
ling and gilding with gold or eilver H by designs Ln 
co Four, by relief paiutiugs, or by icirvirig. The ai t 


of lacquciing is a v^ify .aneient one in Japum, and 
iine fljjedmcnsof old work biiug very higlt prioes, 

LkfrUc Acltl, CHjCHfOHlCOAI, the acid con- 
tained in emit milk. In the pure ata.be lb i» a 
colourless, InLTisnFL.-rent, xyritpy [ii|Uid, of s-pecific 
grtvity L'2 Ue. lb is witftout Mnell, Isos a sharp 
acid taate, arid is miscible with water, fjtrthul, and 
ether, It 3 a foriard iii milk by the fermentation of 
tiie milk-augai' under the influence of on rtrguSLiftftd 
fcrmcn t, On n Irtrc *h 1): It la usually prepared from 
cfMie-sugar in the fol lowing lruumer ; 7 3h. Uf cane- 
aagar 1 rod ^ hm. brrtaric acid are diaaol ved, in 4 gal. uf 
water and allowed tu stand fot a few days ; then 
4 ciz, (if rotten cheese rubbed up in a guLhm of sajur 
mi I k r and 2^ J h. of line oitid c ( z\ nc w hite ) are add&E, 
a ad the mixture in thoroughly Stirred arid kept at 
a temperature of about 10i "' F. for eight or ten days, 
TIlc liquid ia lioiletl tre atop tlio fenncnt&tion. 
riltareil, and evajuuated till the iiue laetate wliich 
it containa eryjilAl I iscs j this is then rc-dieflolvesd 
in water, decomposed with smlphaiebt^il hydrogen, 
the iu is tore filtered to free it from ainc aulphld*, 
and evaporated on a water-bath. 

L imtic acid oecusia very widely distributed as a 
product uf th( natural fornientaticji of sour vege- 
table miLtmi l!h l such an sauerkrautf it is aioo found 
in lire stomach ami LuLeslimss. An Uumcric aeid 
of the Name conifiositiem but slrglttly diffierent prey- 
pottLea, calico WLfi.-1.1- ur jiaia-Eoatic Acid, dccuio aa a 
proiluicb of waste of animal tlasLiea, and Ja found in 
ntuacle nf all kinds, especially afteT violent exoriiou 
Or artificial tetanus. Saren-lactdc aeid Ilaji bwn 
frequently detected in blond s.-iKua after its removal 
from the body, in quantitica usually below ] part- 
per IDW, but it apparently does not occur in nomml 
healthy Wrtrtd wlufc in the body. 

The tests for lactic newt are not vary aatla factory. 
On additirm. of load acetate Ami alcoliotre ammonia 
to a solution emitaiuing lactic aeid an insoluble 
lead lactate, SFbOjSCjHjfX, is procipitated aa a 
w hi te powder. Tl ic propemea and anirtvut of water 
oe crystal I.LH;Ltirtn &f the xluc lactate* are tdoo ohar- 
acteTSfltic. Moat of tire lactatee are ciystsdliue and 
aoto-bJc iu water. 

I.acfCLLUetrlr, Or GALACTChllkTau, a very xicipto 
iustrumsnt for testing the rictmess of milk; it con- 
eista of a tuljc graduated to IDO parts. Now 
unllk Ih poured in up to the top of the graduated 
part iiiil allowed to a band ; anil when the croam 
ha* completely separated the value of its quan- 
tity is allow n by tiie tniinber cf parte in the 100 
which it occupies. Another form of instre.mcnt 
wil* invented by DoetTel, consisting of a small 
hydrometer with a scale £ inches long divided 
in trt 3C> degrees, the tern being placed at the point 
to which the instrument ainkH in water, utd tko 
SOtli degree eojncKfit.mj|jng with the density I tJ5!f3. 
Tills iustrLiniout is preferred by the contineota] 
chemists - aqd 14" is Void 60 show jsailk undilutod 
with water, 

LatnpblHCk io the eoot or atiuinihone carbon 
obtained by burning boilice rich in triat element, 
¥ncli bw rc^Ln, pfeLrulcvircii MLd ts-r, or some of th^ 
cheap qily prwluctfl obtained from it. Tim supply 
of air ia Eiiniwtl or controlled, aa to ptoducion 
Hjouky flanto, and the- arnoke pasnea Into a chamber 
with some amrogcmcnt- for receiving tire uhundanE 
dot uric of ertot. Frtr some o-f the fi ner qualities of 
lampblack this soot ov carbon, ia purified by beat- 
ing it in eMftl vcsselfiL A largo quantity rtf Wp- 
blfiek hiW been made in the United Btatn by tb* 
imporfrtct comhuKtion of natuml giw, Lampblack 
is a useful pigment fur ftrtieto botli iq oil ana water 
colour, a coarser kind Isciug employed hv lirtuae- 
painbera. [( is the chief iugrodiunt in iniTimi Ink 
(q,v, l, end Along iv I tli lioiled liuBetsd-oil forma print* 
i«ig-ink. Of it ra forrupd the jud^meu t for the carbon 
paper used in the Autotype Process ( q . v. >. Lamp* 
=dnck is also ciLiylovcd in tiie pre|hu.rutioD of eojue 
kikulH o-f te-athei, and i^r ^fclscr pn.tposi&i. 

LftryilS [Ur. f<tryjr^) is Hie oigan of voice, and 
play* an important part Ln the respiratory procesa. 
as all air paosiug eillmr loot frrmi the lung* must 
pass through it. Et Lh a complex piece of meehau. 
asm, TvxKnLrtling a box coiii pcwml nr pieces of carti- 
lage which are capable of executing movements, 
and enclosing the vocal rimlH by which phonatEon 
L.i [irralucoil- The laiynx ia situated lictwoen the 
trbthtu, or windpipe amt the hose of the toogurt, 
at the upper and. front part of Ute uwk, where it 
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aumwles cmliv which cloac- tli* glottis, in which case 
the &tfection is oft«t iEne to hysteria and easily 
cured. Paralysis of (tic mum-le* wtiklL *ip«t the 
glrdlis or affecting rlI L lli.fr niitflctss i* si KtajLlly due to 

aimie gro-vu disease uf the n-fcireuufc RyHtetn, cheat, 
or thri ini . And b often incurable. Tin treatment 
must depend upnn the cuniHtion dfKuuirertsI by 

laryngoscopae kxju uiuiidimL in each eAfte. 

'I'fEH L.UtV.NOUHCOl'B. — A illiun^f I !>-.i fn I ill 
(CmptS had Iwcil previously iHiLih: hy Clftrcift to 
esijforc tins rei'ehH&i of tlie limns Sty iuprii* of ft 
reflecting naiTiioiiit woh nut until (wu f Samian pfiy- 
siidogifltft, Thick and CxurmaLi. LiHlk n |J the fttilijcet. 
In lM.1i 7 anil 1M.1H, that the great iin]M)itance of laryn^ 
gn»arp,v was fiiat generally rewganreih The laryn- 
KnaftO|ie b ft ^lunll mirrar [ilflo&l on a stalk Atl&tm 
in it*. il:i hit; ; i ■■_ nt an angle oF Cmm 32U 1 to IIjG 3 , 
tin: stalk Wing ftlmnt mk inrlien in tcivjjt.1i. The 
rumlli piece of a large reflector, with a central 
opening through wIlLcSi the nlitLHjjver luuke, in held 

lwtwwn the lur tactli i or, what is better, the 

rcIleFtur may iie attached U* ft stici;l*£te frame 
Ei-r forehead hand by a stiffly working ball-ftncL 
socket jdfrtt. TEie' lays- of the mm Ur of a. 
jtium! lamp ate cputtnlrnM by means of this 

reflector on the laryngeal mirror, which b placed 
against thu *uEt jvalate and nvuta. The laryngeal 


forms a ponfriderabla projection (especially in men 1 1 
it -i jifrf nft- superiorly into the phatunz, or throat, 
uEid iaferiorly into lEio windpipe- The principal 
caHilag*!M uf' which the skeleton, of the Uryiis ia 
uunppoaed an 1 five in number— vi*. the thy raid 
IL i i> I cricoid cartilages, tire cpi glottis, and the two 
nrylunoid cartilages, 

The tkyraitf (nr.. f shield-]] ku h ) ennsdat* of two 
square pfatea of cartilage united. in front at an 
neirte angle, which fur ms the pKijiretiniL rorn- 
inonly known aa the jHroiwnF Adaun, or Adam 'a 
apple. Koch of tfwsse plates is prolunged At 
thfr upper and lower posterior corners The thy- 
roid cftrtilagfr forme 
almost the whole of ^rr^sT-wv 
ilk; anterior sad , 
lateral walls of the jr! 
lory ox, The crtoJiii g£5-. 

ciHfilagt! ia a ring fcV 

the lower insm^lci te* j fi & ^ 

tin; first nng of the 1 1?> 

: r i l l: i v .:*.r<- 1 m ilk; J l \ 

lust eijlmuhI iL Lh unit- fl HKS- Wl 

hL hy ilbrous in cm- f 

biTilcc is CHWineotcd 

lower Imrdnr of the h \ <f 
thyruLii cartilage hy jHjtC. .h / 

a th ick .yellnw lil-miiH 

fft.-i'M Hhn cithfrir aide fjj 

—wit a lower, which 
RTtLcillateS with Till! g 

foTiu, and stipjsfrrtA ^ 

ail ary L fin'd d CACti- flj. 1, 

IfLge. 1 he flry- nf Incynn and HjiiitleUiH 

IrJIOl'rf (t-lr., 'l»/lle- ind upper rlritJ" Cf tncli™, I*ic 
like " 1 uartilAgea STC fn-m 6=nlmL: n, irytsocliJ cnrll 

ovramidal tadien ll ?“: ^ wiP^ior cwihl ct tby 
pyramiaai totin* rilill eirtiidj!*; c, lu infertu 

Testing on Ilk o^ A) COTTia ; d, ]wrirHor uurftc? m 

ftriicjlsr auL-faccft at crieuM:/ ciii^nttls, wlOi lu ret 

tlie UUMT and eiejm- Tontloiu ; i, c-it^r ■■.iurwin Ot thV 

inn upper ana f |f] A - t h . rt | : , rnr ^ r t u\xK.« 

tenor pftrt of tlue j tfn ^ r|l ,^ 

ericoid cftTtjlage. 

When fji si'Jlji they present a ravneave pwtfntn- 
Kiirfftnjt Prenn their eon nectioi^ with the vocal, 
eortls, and from their gieat mobility as compared 
with the two laTg<!i eartilugs-a, the acytontdda play 
a very Important ]Mirt in the mvclumsfliii of the 
laryns. 'Iho rrWcUu ie a. very flesihlc cftrtllftg^ 
innua valv« ifig. t h /|, ailnated at the Ikli* of tdie 
toiigoc, And cov-criiLg the opening uf the latyEiJC, 


Tig, % 

A. Ini-jn* pr^-1 nn ijfnp hmp'nitSvii i l 1 , oti r^nS' 

tSsri: (3, 'Imlrn ftprtts notri ll r apptcilinitlflii of the 
i eh Li 1 ~nltr 'iimls nr F^lrr frunEr ?.■• It r,-_rr^r. In ntniivlni;. 

otovemonts of the vaiioiia ftcgmeota or tli* orgiut in 
i elation to roie another. By the action of Uichc 
lattCT muflelcft, aidftii, in wure cases, hy the ex- 
l-rjiLsic nmseks, the tenaion of the vocal cords may 
Ijo iacjkAieil H>r JintiEibhed, mid the aine of lli'e 
rnwnEngof the glottic regulAtad at will (aeo VOICE S. 
The iL&rres nf the larynx are derived from the 
superior and inferior laryngeal branches of the 
j>HBuniQ"s*trifi or va^ng nerve. 

That the kiryux i.-i the oiyan of voice is eiLsily 
proved. I a nft, alteration in the mitenrun niernbrane 
eoverlag the vocal c?mls causes hoaiaeaefts or other 
eltOEige of voieft; ulterfttlwi vf the vocal conlo 
deslroye or injures the voice ; o^ilieu; the fTachea 
huliiw the vocal cords, or section of the inferior 
I atyiEgeAl juirv-iyi,. destroys the vnjeu ; urn! nouruJfl 
like tlioee of the voice may bo produced hy expeii- 
iiieiipj on the dead larynx. 

JOiseare? of the La nvs x, — I^tri/ntph\ or in- 
i I nan raatioo of tlie Imyns, may be either an acute 
or a chronic afTfrciEDii,, A^utc EnTyngitb, In its m ore 

m-. ,:n: form, wlii i'll U fnrtonfttely in-ro h commencos 
with a chill, wtiich in fol Lowed hy fever, with a 
full atmag pnUe, a Imt ekin, and a flushed face. 

i'll Ci r! ia alco RtiieritHH uf ilic llmjat, hnariwlicAa id 

the voice, great- diflicnUy in swallowing, and a 
feeling uf eKtreme eaiieirEttiftn c»f the Iftrynx. 
There ie a nainful etridnlcua rough, hut only a 
Little mucus u ejected. Oreat difHculty in breath- 
ing occut» in &eve: re casch, LIlc aet of ttis[iijnliuri 
bcdig pre longed, ami w| jeering icenllH, lei cob&e- 
(juenea of tlie swollen HBfriJiluauiL: of the glottis im- 
pdling tlie entrance of air. Un examining the 
larvnK, tiie frpi^lottiji is olun'Tved k» Ilk nf a bright 
red colour, erect, and rnay he t-u ULueh awollen as 
rui-t tu lX' able t** dererrid, ajid may close the glottis 
d«Lri[ig deglutition l the other tiarta uf llifr 


Laudanum, or more correctly TJNCTUkE OF 
OnlUM, is the must gfrimtAlly mawl of nil the preparA- 
lions of opium , it Sh obtained by maeetAttEig the 
sliced <>r ficjastcred drug In <liluto spirit, arid filtering. 

It ift of a deftp krdWEibh.i-frd M'louv, iLELil pl^.-ipvwsi 

the pecaEtaT odour a:li1 smell of opium. One of 
the Kr/’-tU-cst objections to It i? that it- is iiftbte to 
great variatlona o: slrerigili. When Ulr tincture 
m ojiLLim is ordered a definite strength is always 
obtained, hut uudm tlbc name nf i!(j:«/r.fH.r-ij 9 L vnrioiLB 
oomjLoundft are sold, And the former term should 
therefore alone he tised, Laudanum ia a- powerful 
anodyne and soporific, hut is mure liable to eauee 
lnvuSachc than the nolniioii of one of the saLes uf 
murplLia. Its general juiIjiul and its uses will lie 
dcucrsbed iu the article OflL'H. Tlie du*e fgr an 
i ■■ I i-i 1 1 vaiie„i Eriun ten nrinLEnft to a drAchm. To 
children (oats the case with all opiate* \ it niimt bo 
S(i vi-ri with i-st-Temc caution. Oat JMtsrin, Ur alKmt 
two drops, hsfti been knuwaE (s' prove fatal to an 
infant, free PoiSOtf. 

Lirt:ntliT [ J-ditnntlula), a genus of plants uE 
the ii iLiu rj'Lt order Labiatui, having the stamens and 
stvle included within tiLO tube of the cwollft, iho 
co’rollft two-liu^ied . the npjicr Up bifid, the lower 
tri fid. The Common I vender, or NftTTOw-Eeayed 
Lavender (/,. tH 3 rei or L. ctHgti&iifolia), grows wild 
on ijtuuy uLiruntaina and EilLIh lu ttie- aoutli of 
Europe, ami in murt uurthem regions ia very 
L|onoT»lly cultivated Ln garden h. It lifts a delight, 
fwl ArUiiLAtic li'agranec, and an ajomatLc bittur 
tAAte, and contaiiwi n iriftst quantity uf a volfttilc 
oil, oit vf The whole plant jioasefacs 

ntiinitlant praperticft, aiul i« used in medicine, but- 
[tarticnlaily the spikes nf the dowers, as a foulc, 
MtonincliLi , 1 1 nfri-voua atimLilant, 5tc. Lavender- 
itewem ore often put isi.pi ^AHiTobcs to keep away 
iruitliB, anil are ielUcLl uaEd_ in perfumery. Oil pf 
/.■nvr./ftler ih- procured by distillation of lavender- 
Uli-wcia with water, funi is rather lighter than 
’■vfttcr, pale vcllivw, very fluid, and very fragrant; 
it ifimLiies j'O Ik of llowere to vield 1 ib. of oil. 


.Iftrynx 

are seen to he more ur Icsa swollen according to tlie 
severity uf the case. I Ins jiatiesit .nay exI.iihlL 
aymptoms of great ansieCy ami distress i hie li]B 
luiLy becumc 1 ieii r, bis fiCe cif Ij C Ed juLlftafrjc;, Eli* 
j.iji-e irregular and very feeble, and at lengtli he 
may Mink into a drowsy Hta-b:, of Lon iireccdcd hy 
ileliriujii, and quickly lot to wed by deatli. Tlie dLs< 
ea^e ift rvzy rapid, ending, when fatal, in llirec or 
four iIilvk. and oeuAsi o] tally lei lest (Eiau one day. 
Althoagli we huve lierc described wlijLt may occur 
in eseejKluiiiilty acvejfr cases, acute Inryngiria 
rarely pasftes beyond I kmstscti&ss, a feeling of con- 

cLni'Llon, r-.jj'l ■ I Is'viMJh l::ii!K!i jc- • i^i:j;iU!i1 V. ilIi nough 

and marked rioai eensEA. 

],on i!|;ii i.-- ci iLi-Hv't i!curimuu]y due Lu i'A])UAune tu 
cold ; nut the inflammation rarely reaches a danger- 
ous height in these ca-'wh- The iLangerun* forms 
are usually the reault of injury (e.g. swallowing 
boiling or corrosive Kuh-gCanoe* ur iliey may Ik; a 
Hfrcuid nry mult ai uloe-mtitm, or due to infection, 
such ft* erysipelas. In simple coses eunlinciucnt to 
a warm coupe, with HHkthLng A-Lcaul jji :i : i!at:ana, 
wilt, if the voice be rested, usually effect- a cure. 
In severe oil*i^, aucking lefr, leeclriug, aearificftMan 
of the eiwolleEi parts, and even traclieotoruy uiav 
lie necessary. I n jieiseom who Use Lhp unw ntueh 
the RflectiuiL is apt tu iitctuue dutuatic, or iA-decd to 
be chronic from tlie loginning Evithmtl the super- 
ventiun Eif an Acute atEAck, Laryngotomy la j?is- 
CUhAftd at TRaCIIEdTOH V. 

U locmtLun in if-- Eksilur LU phthiAU, AyphllbA, 

lupus, a;l( 3 after typhoid fever. Cancer of the 
larynx may loitd to uleiirAtiuii, but the prinaury 
difteafte eMital'iitLte* a tumour. Innocent growths 
are al&o met with, tlie inert- ceulmiluii ■. uTieLieti 
Iwiisig jftLpille i:i ilEil (wavts) snd Hbromnta. Far- 
alysiM nf the laTynfnc^l mirscles may involve thme 
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volatile oita En rectified spirit, Lavender is extern 
fliveEy cultivated fni it« flowers At and nfiftr Mstcham 
lli Snmy< uid at. Kinchin {4),^) in Nei Lf-oidsliiru. 
Broad, lis*vpn| Lavender {L, totifttiia or Z, tpka) ir- 
* h-j a native of the ho-uIIl of Eumnut, liui more 
tftnUflr titan common lavender. Il is also less 
•fragrant, acid the oil wIiLflh it yields is called Oil 
of Spike, and BowetiineR Foreign Oil of Jjxvtnder, 
Tltai oil is used i'.y ] "o l i. n Lcth on porcelain, and in 
the priparatioii of 'VAtnlalM-JN. 

L ftylnj, or LatretsCt a rotate of propagating 
Luisr, shrub?, and pareunia! berbacBO-uo plant-?, 
which il very frequently employed by gwdtneT* 
and nurserymen, it cn-nRiat* in beading and fast- 
ening a branch, *o that a portion of it is imbedded 
in earth, them to threw a fit roots, the extremity 
being made to grow etesit io order to form a new 
plant, The separation from the parent plant k 
jlol effected till the layer Li . 10 fficiemtly provided 
with rOOtH. Any injury which prevent? the free 
return of the Bap greatly promotes the EonnatLoij oE 
loot*, and a- rrete!i 11 then: fere uaually made in the 
under Ride of the branch, at the place where tire 
formation of root? is deyired ; it w nt»o often a little 
split up from Lhr notch ■ and sometimes a ring of 
hark ia cut off, -or a wire is twisted round it- The 
time which munt elnpw Irtfore tlte layer .should be 
McpMiTaled from the parent plant ia vary various ; a 
few weeks being sufficient for eomr, arid two years 
ToipjLsitc for other*, MAny pi a kite which cannot 
iTJuiily be propagated by cuttings arc more easily 
and euceesafu lay propagated by layers. 

Lead 3H One of tlte metal.-, which have 
known from early tinier. It ia mentioned in Job, 
Kls. 24, and articles made of it by the ancient 
Komam — soma of them ii .scribed unu dated — niir-h 
•0? water-pipes, water- tanka, weight?, ring#, and 
email ornamental cylinder*, are atlll ptHTTbl. 
A » exam-pica found in the groundaoF some of the- old 
abbeys ami cathedral* h|iow, the Jtenan method of 
making pipe* from sheet -lead, which differs. from 
the modern way, continued in use till late in the 
middle ages. Small lead weights of am-iuui! form* 
have beer fo-uu |J among Viking remains dating 
as early ar- tha tfrtls uentnrv- Of lead compounds, 
litharge and red lead were known to tha aneienta. 

Lead [Rymlral Ph, atomic weight 207) re- a soft 
metal of a bluish- white colour, tending to gray, 
and having also a bright metal l ie lustre when 
newly cut or melted, fta surface aoon taruishf-i, 

5 low aver, when c*|Hwed to the air, by taking on a 
thin film of what ia snpjkiaed ia be Mu.liox.ide. Hut 
the oxidation increases so slowly that lea ..I sullers 
1™ than nuist ordinary metal* cither hy cxjrtaure 
to atmospheric agencies or by being placed in damp 
wite. Lead can lw scratched with the nail, and 
easily cut with a knife, nod it makes a ilrt.uk upon 
pftper. Ite ejreciflc gravity varies from ll p 3&2 an 
the ingot to Jf'IStio when rolled inter sheets, anti 
its melting-point ie CflS* h'. i.S;^’ C, \. It it highly 
malleable and in m. .lesa degree ductile, hut its 
tenacity b omalb— * wire J> r nl 1 of an inch I icing na- 
tble to carry a load o£ 20 1 b, Lead is not a good con- 
ductorof heat or elcclrialty, AVIieat gently lisuted 
it can be forced by preeaurc tliTmigh perforations, 
ao that pipes and wM ™is far riflc-bwljetji, ^bt urc 
in this way manufactured. It ia wall to bear an 
miaul that pipes, g-utlore, and cisterns m^tc ni lend 
are injured by net water. The two former aie 
often twisted and rendered useless hy the cnnsmul 
flow of but liquids thrmigli thein. Neither sul- 
phuric nor hydrochloric acid in tire dilute state 
b*4 any action upon IcjmI. 

Tht Action of Lt&d ujmjs FKalcr ia of great ini- 
[(urLUncc, because the uictul L? much employed 
for pities and cisterns, and because lead aaLtfi iIIk- 
solvetl even in minute quantities in drinking-water 
act uu, cumulative pciaona, and ate ijigrciorc in- 
jurious when taken feu eouie length oF ti me into the 
Hystcnn, L*im 1 ia rapidly uv:bi:d iijkiti by pme water 
to which air lifts access, such os min ; and it m .-ilsu 
dir-wlvied to an amirooUblc cKtent by tEie water of 
rivers or lakes winch ia practically free from lime. 
In these ea*cs tlte water after pairing through lead 
pipes has an alkaline reaction. The combined 
action of nir fire, of its free oxygen) and water 
oxidises the lead. After a time this hydrated 
oxide which dissolves L-; convortd.l hy atmospheric 
carbon ic ani d mto an ioeoiublo basic carbonate of 
load. The oxide in HgEun formed and the eorroeive 
ketinn ccntinues or may contlhua Hicarbonnte or 
sulphate of Umo, which are common Balb* in putable 
waters, prevent water agting oil lead. So do some 
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<>thcr ealte i but amimoniuin nitrate, on the othei- 
hand, aasiitA the Rolotirm of the lead, Sir Rulmrt 
Llimti.?oii found that a very entail amount of peat* 
extract in solution pi-evenLi tire action of an other- 
wiee pure water upnn lead. But in tlie case of even 
a anJt and almost pure water, like that auj^niied 
to- Olaagow from Loch Katrine, the action is eo 
alow that sli'fti-t-itejYLim pL[ics 0 A load wiaen cuh“ 
Rtantly used me harm I ess. 

Native lea^L ifl of nvnc occurrence, but it ha? b«u 
foiim.l very apar.irgly En t tew placEa- The metet 
ia obtained chiefly front galena or sulphide of lead, 
which fL-Tine veins In different geological forigatloniv, 
Tliert: uro xovoTieil oxidea tif (rad, tvro of which, 
plumbic oxide and red oxide, ara of im [mrlance 
in Lho arte. 

Plu-rnbir Oxide (monoxide of lead, maneicot, 
litharge), Fb(>. Masalcot, from wltich red Te™l eh 
in an gfattiiTed , jg obtained in tli* form of a yellow 
powder by heating lead to dull redness. Litharge 
ja produced when lead. Li □kU3i?m;i 1| ax in the ciijieTi- 
tion fiiTinicc, at a high tesuperoture In a CLirrent of 
air. Tha malted L Lluir^r Flo wo from the cn]*] In Ur 
iron pisn?, and after cooling breaks, up into CTysLal- 
iiite scales of it colour varying from a jwl-c to a 
reddixh yellow. Thin la called Hake litharw, and 
when ground it in termed buff or levigated litharge. 
Botli massicot and Eithargo enter into the com- 
poflitimi of Cements^ Irj.v.J-. Litharge ia used in 
the fabrication of oit-varniRhea to inero*M their 
pgwer of dying, in the preparation of lead 
plaater, and for glarinjj earilteitwaro, ited Oxitlt 
vf L-rmt (ieii leifi m ipimimn ), rb-O,, is -fKinxion- 
tilly fuund native. It? manuf^etute is refened te 
below. There i-i JLncthcr kind of red lead, calleil 
miLJigiT lead, containing mote oxygen than minium, 
Fhiifilnt Peroxide [hi no-aide of Tejid , puceoxida), 
1’bOj, is obtained hy Ir+xtiug the red oxide with 
dilute nitric acid, This oxide, which ib of a bnivn 
cc-Lour, is used mixed with sulphur ahmg with other 
ijipresltepite for tipping scare kinds of matches, l^ic 
mixture of tmceOxido with .suInlLur licing Rjron- 
t#mrously innaiiuiiaLln when rubbed. 

The most igtngTtant lead mlts are tha follow- 
ing ; Plumbic CdrhoiHitt. (carbonate of lettd, white 
Icfulk PliCO t - the ceruasite iff pnincralogieta, uml 
now largely milted in the United StaLnn v#. an ore 
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®E water, gneralty very wft water, on (hr lead 
mp«^ through which it passes to- the consumers, 
lint it most often attacks persona whose occupa- 
tion briiigw them much into contact with J-s&d eem- 
p*u(vde, particularly those engaged Ln thn manu- 
factm* of white lead, painters, and plumbert The 
two parte of the body chiefly affected by the 
diaeaxe are the intestinal canal and tti* nervous 
system ; gout also ocoura in association with it 

! 1 ) lead, or painter's colic in much, tbs moat 
comm™ form of tho disease. It earttist* in more 
or lean mvcipb attacks of (min in tba abdomen [«* 
Cou&Jh not differing much, except in their per- 
sistency and frequent recurrence from pain- other- 
wise’ prodhcod, attended \yy obstinate eoustipatieii 
and frequently by vo-niLting., They be so 

elijjlLt for Eoiiio time that they do not- interfere with 
the HufFerei-’a continuing his work, Lead-colic is 
rarely fatal \ 'bat iimt be so if the cause of the 
affection is not nccogniaed. 

(3) The oomirioncst affection of th* nervona 
system is paraiyeis of some of the voluntary 
muscles ; usually thoee first and immt affected are 
tlte extensor and wwLd*t*r muscles of the foim*mi 
and th* muscles of the ball of (hi thumb j and 
from the characteristic deformity thus arising tho 
condition ie termed teritt^drop. Other muscles may 
he Brat or atone affected : hut In almost all cases 
the muscles of tJse upper rirabs are those wlLere the 
disease manifests itself. It in not certain whether 
tlio nerve-trunk* or the con tree in the s|tjnal writ 
are tii* prim ary seat of morbid change. Atrophy 
of the brain -substance, or of the optic dlrtvar, 
epileptic attacks, and coma occasionally ocujui- nn 


te the oxide, or htharnf. i>f com-mc-roc, leaving- the 
Mirer™ t-lt-c cupel. fully o®. of silver ora 

in t-h Lo way annually separated from British lead, 
the latter at the aama thu* being improved in 
quality. 

The R*wajj preoe** for dreLlverising Lead is the 
Eaoie inprinaipls as Fattiiisen’s, except that steam 
is used instead of manual labour, the remit being 
that there Is n considerable saving in the coat. 

_ Another method of iltsiilvcnsing lead, known as 

— patented in LBsA. By this 

separated by adding to the 


IVlft* 1 prt»Cw, was 
method the silver la 
malted lead from I to 2 per cent, of zinc, which bus 
a greater affinity for nflrpr titan lead. The rin-e 
carrying the salvor with it forma, on cooling, crusts 
on t-ne surface. Ftom these crusts the zinc is after- 
wards dwtiiled, leaving silver mixed with some 
lead sa a tesid uo. A modification of Parke*' 
method, was patented In Franw by Ccnduria in 
IfJSfl. He use? superheated steam fotr the separa- 
tion of the line faun the crust or scum, and for 
getting rid of any foreign metal* remaining in the 
deailyeribeiE lead. It is said that a very pure com- 
mCrcial lead is obtaiuad by Conden^s process, 
idollad out into sheets, lead is largely ntvsd for 
roofing houses and for water-cisterns ; and water, 
pipes are now made from it without soldering, as 
already stated. It is also ol great service Eft tire 
construction of large chainl^reTor the manufacture 
of uuLphnric acid. Its veins for the jinmiifirelure of 
shot is wall known. Altered with antimony^ £e-. r 
It is largely consumed for type .irret*] , and with tin 
for somer. Much lead ts also required for the 
mauufiictu.re of pewter, Britannia metal, &c. £«e 
AtLOY. 

White Lead or CSrr^pnftle of Lead is a subetanw 
n a white pigment, as a 
lazes. ' White lead Is still 
Dutch process* MetnUEe 
ia cast Into the form of stars, pretiuga, or thin 


4 tp 1 lb. per square Inch. TO? ekterwircly used 
adville, ColorMoi, ia, ae cement, and for pitted 
scniwitc oi carbonate of n;iw ^ J ty .'! 110 .™ 

Fsiuced in a hlse-t-faruace ] h -0**3 1— - . - nrHinr viv sviru ui dlmuH| ^jiaLjn^n, VI II E 111 

|icnn ntted B-laba in au^L m. wm-y aa to facilitate J ta 
d. e*u*lly contaiuB antf. eonvereten into tho carbonate- These pieces of 

.fir me tain iui impuriti«, Vtui placed inearfhcowaro vessels, like howet-pots, 

skig the metal in shallow eontwning a little weak acetic acid, nra built up 
letelh form oxides, and sa in tiers dn tho form of a stSck, etnd surrounded 
cry,; reduced fmsn gsiena with spent tan or horse-dung. The heat given nut 
tilvcr, of which £ or 10 from tire dcinn volatilises the acid, which along 
u a cntDTiren pro- with the air cnanjjea the aerfaee of tire lead into 

the ha«ic acetate, and ttiie is, in turn, converted 
into the carbonate by the carbonk ireid given off 
from the hotbed. Metallic lead requires from four 
te eight weeka fnr ppnvcnjinn into white lead, dur- 
ing which a repetition of these reactions goes mi. 
In i$90 a earopEwiy was formed in Loudon to work 
H. Maolvor'a protees, which co^Hinta in ill 1 Ling upon 
OXldc of kiLil (lithaTgc y by a solution of acetate of 
ammonia, ahd tiieh precipitating rmriKiimte of lead 
from (he sotution by injecting carbonie acid. By 
this proefiHij wliite l«ad is very quickly made. The 
acetate oF ammonia is reonvered and used ugaEn. 

jWi'bzipb, lied Lead, or Ited Oxide of Lead, is 
much eonaunred ia tire manufacture nf ilint-ghUs, 
■a ft cement, and ss a pigment, for gtaau-makinj^ 
it requires to be innde ;>f v^iy pure l«id, as a 
alight trace of copper would impart a colour to rhe 
glass. Minium is prepared % heating wwfteffl! 
or monoxide of lead to a temperature of tilXf F, 
in jjran treys, in au oven, carefully avoiding fusion. 
More oxygeu LS tlum gradually ak-inzlKii] ; uud a 
brlghl-im compound is formed which is the red 
lead of conauerm 0 rail go IcsjL made from white 
lead i on toad of from massicot, in a very pure kind 
of red lead. 

YtUov! Lead — This name Is aourretiiiifc* given by 
manufjKtejre™ to s mixture, of the oxides of lead 
aud antimony, which la to * 0 ™? extent oswJI te 
give a yellow colour to earthenware and aa a 
pigment —The mi called Biaok Lead fq.v.h of 
which pencils, &c. are made. oontainA. no loud, 
Lasan- poutONI SO, or BLUMLIEM.— Minute doses 
of lead introduced into Hi* syiSWiti for wornc time 
bring nr peculiar and distinctive symptoms. In the 
18th. century, before Lie cause was ascertained, the 
dbsaas was well known in ' Poitou [hence oatM 
' colica pietonnrii "J, in Devanabire, and Lu the Wwt 
Tad icw Jit wao proved by Sir George Baker in 1 ? 87 
ithat it ws« dne in each iraao to tho presence of load 

lib too preratenfc ilwliolu drink s>l thwo regioiift^ 

wine, ciilcr, rum res poet i.vdy, owiog to its intro- 
duction during the process of iiLnrufacture. It bi 
eocasigiiatly met with in coneoqnente of the action 


f%, 3.— UraiLvtimryr Pot t 

n, jHit ; fr. firepte:E ; i, illlIi, flij*. 

prefitahly extracted- The desilvarMbg prooeee 
patented by H, U Pattinsou of Neweaatle-oti- 
Tyae in 18£L is still much used. A **ries of cast- 
iron pote about 9 feet in diameter (eee Gjt 3> 
is usoii in the process, The nrwentifcroiiw lead rrom 
the amelting-Ibraaco is ntcltod in one of tleM^ run! 
allowed to cool slowly, end at the same time it Is 
briskly stirred, A portion of the lead is thna mado 
to nensrate in smell cryKtats, which, as pure Lead 
sotidinee at a higher temperature titan when it u 
alloyed with silver, Wee* the Huid portion richer 
in rdEvnr. Suppose that the lead to begir. with 
contains 10 ot cl silver to the ton - then if two- 
thirds of the charge of (Illm pot, which is usually 
the centre one of several, is transferred as, crystals 
to another pot it will ^nzuain. only about S ot 
of silvtr to the ten. The one-third remaining Ln 
the liquid atote will cimtasn 20 oe. of silvot te the 
ten. Wilh both portions this prows* h repeated 
several tlrire, the nno bocomtng poorer, and Hio 
other richer in silver after each cTystallientdon. 
When the lead ia enriched to the extent of from 
450 to 300 oe. nf silver to the ton the concentration 
is usually stopped, eltlmugh it is sonietimre eareied 
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barks -and other vegetable substancce containing' 
tannin t wcond, by tawing with alum. l'Lclire’rrt&te 
of potash, and other mineral salts : and third, by 
aliamoying or impregnating the raw akin with ail. 

This hkinm rtf nit animals Uteri for lii.jtljf-i making 
consist chiefly of fv fibrous gclntigcnou? substance 
called tojlijjen, which on being hailed furras the 
ordinary gelatin of commerce, with an intcrtiln’DUJ 
ccuupyuriJ called ooriin, insoluble Li j water. -but 
which, in common with collagen unite-? with tannin 

In form the imubiblc Arid unalterable toUipOniid 

tanno-gelatin, the chemical basis of tanned I rat her. 
The onNipuunile; are similarly acted ojt by bichro- 
mate of potash and other mineral salts in tawing, 
whereby inantidble ucnnhl nations are formed. 

The skins of all animals may bo made Into 
leather ; but in practice the raw material* of the 
maniLfaetiareT reosistof the skins of certain animals 
which, are reared and slaughtered primarily for 
other ptupoen, and of which the supply is sufii.- 
cieiitly large to form the hosts of a yieat industry, 
Large skins, it may ho remarked, ^ uch os those of 
oxen, and horses, are in [nidi: termed hide* ■ dicmc of 
calves, sheep, goats, and other smaller creatures are 
tailed skins, 0:' all katiicr-iuftk i ug bid it- die most 
important are those of oxen, which are primarily 
distinguished a? ox, cow, nod kill hide?, and cal f- 
skisa. To the tanner they come in several form-i 
and from many q narters , The Amt source of 

supply is the local slaughter Ilouk:, from which tin; 
newly-flayed skins called market hides aie ob- 
tained. From abroad ox -hides «tne uit hr r jls wet or 
dry salted hides, or as simply dried hide-.-;, tin: great 
sources of eupply being Australia, the Cape of Good 
Hupe, Hie Ttiver Flats and Bc-ntb America gener- 
ally, and China sad Japan. From Ike Boat Indies 
there rente vast quantities of SniAll hide* termed 
kips, both salted and tanned . Buffalo-hides- are 


imported in Urge quantifies from RLtijCapo-re, 
Batavia, ftciiubav, Ttimedice, and Calcutta- rtimte- 
hide-v ore brought in considerable quail titles from 
South America, and the knacker** yards at home 
supply fresh hides, which, howevnr, are generally in 
bad condition. Sheep-akin a, from the vast qnan- 
liiic* yearly available in nearly alt paria of Eli* 
world," are a iuwt important source *f leather. 
Bwidta native! aupplice the British market chiefly 
obtains them from Australia and New Zealand, the 
Cape, aud BucHO* Avrea. Go*t-«kina and kid-akina 
come frrnn the Capo, the East Indies, Asia Minor, 
and Switzerland \. lml many of the Fust Indian and 
Asiatic "kins art when imported _ already tanned, 
at u I require only d rearing- A uow important source 
of leather i? front seal' skins, the supply of whi-ch is 
derived frt>m tlie Greenland and Newfou nd Lund 
fisheries, Other skins which have only a local or 
* limited market are the walrus, rhinoceros, *nd 
elephant, from which leather of great Ihiukneftfl 
suitable for puliahiog-whecls and other mechanica-l 
purposes is obtained j and hog or pig skin 1« un 
important sOnres of Leather for middle waking and 
ntlitr pur|>oaea. The ekin* of rarious spwie" n>f 
deer and antclnpe, potpolae and ksnKOrtMt, are also 
wniTce* of leather ; And finm the OaiH! tliero arc 
oeeasionaLLy sent to Vh& London market nkihH of 
the gnu and niiagga. As so-ureftti of leather for 
fancy artielea tnoro may be mentioned tho alligator 
(a leather n<*w HXtenoiveLy imttah^lh and certain 
iinakee' and abaika f skins. 


ranrtfHp.— 1 The opomtiniLM of tanning ^ n£l the 
duration of the pnK*»a vary very widely aocordLQS' 
to Ike, nature of tbs tanning materials employed, 
the nature and thickness of the Iviikip ilIicI akiun 
under treatment, and the eW- of leather being pro- 
duced. The sources ‘J'.iiulLei £q . v - 1 and"W Bakk) 
are exeeeiLingly numeroua, hut eak-iNirk ie the most 
Etunortaut, aiid that whin; 1 1 uMiwm the most vjlIli- 
able and sulMtaol-iftl ef all leathers. Oak tannage 
Sh ? lutwever, a vary tedioiis jimm'-ta, ami Lho commwi 
practice new to liaaten the completion of the 
rip^nat|<HL by mixed tannage, in wIllcJi more rapidly 
acting agents play a nftrt. iu Amrnea hmnlook- 
bark from A Wei eaftadefuir the most impoTtani- 
tannin^; material j and tlm luiioiisa or wat-tlc lflirks 
of Australia aro very largely need iai tlm ooloniet 
well oa Ln Britaior Standard extracta -ro-n- 
tainin^ a fixed peroentage of tannin have also come 
Lntn favour for rapid tannage, ^ ut . with ail the 
device* which have Wu Auggesied. tanniiMJ jw 
essentially a slow o petal Inn, and it cannot ■ be 
forced through without lajury to the resulting 
Scatlicr, any more than can the operations of Toast- 
ing beef or toasting Wt*d l>e bastoned undnty. 
The many prH^oetaoa which have boon augigeeted. 
Involving diiellytlie use of strong tan liquor?, or 
■ooze as it i-s tachnttally called, and tbe transfusiem 


of tiiosn 3 1- 1 1 i-i r,i threngk the lsidcA, have resuloed 
generally in the production of bard and iutreetablo 
iiiathcr, or of a superficial tanning only. Such 
imperfectly inade leather gsta an appenrenoo of 
unifoTmity and finif.h by being impregnated with 
gtape-SLi^ar, ut with aulpbataoE magnesia, chloride 
of barium and other salts, wliich add weight, but 
which otherwise im: the ri«t rank and deleterious 
adulterants. 

Sn tin; treatment nf ax-kides for the production 
of. say, sole-leather, tlie first object of the tanner 
tsi to dean and ?oftcn the hide. This La done by 
wasbiug with water, soul if noccscaTy working 
the Iiloc Undor stocks till the wltole ia uni- 
formly aofe aud pliant. Tlic unhoiring and re- 
moval of tho scarf skin is- the next operation, 
for winch in Eriglinh tanneries the hides are 
fctaepwl in pita containing ILne- water, while iu 
America the plan lirionled ccaaiHta of sweating 
the hides, or artificially heating them till incipient 

putrefactive ferjiLenLntimt |h ttet up. Tlie hldex are 
aftcrwaTdB stretched over a loaner** beam, and 
the hair and «carF Akin nic removed hv shaving 
with a Aceljing-kDifo. At the nams time the fiesb 
side G grute Over, ond'any fragmeiith of fibre or fat 
adhering to it are pared away. All tracea of llmr 
in the bides must be got rid of, and that sumetimes 
i» effbetod iu the fimtliuL-plt, cgntaintnjg acid liquo™ 
weak in tannin , and sometimes by 1 Imling * i n 1 pure 3 
—which is fc whrni decoction of pigeons' or ntlrer 
fowls* dung. The i-.t i^/ir-n of actual tan ■ 

Ming varies endlessly, hut in general it ansy he aoid 
to consist iu aiaHjicndiug or depositing in I aye™ the 
hides in a successive Kerieji of pita containing tan 
liquor ftr ooto Which is weak at first, but which a* 
the tanning proceeds G made increasingly riels in 


tannin. In the early HtRgca of the tanning the 
bidet are frequently handled or turned over in the 
ban-pits, a? often bw two or three tiniea daily at 
first ; but as the tanning progressed? thin handling 
becomes less anil low frequent, till in the final [Hta, 
in which strong liquor is. umel, jiulI where, more.' 
over, the hides arc intcrat rat Hied with raw bark, 
thc-y may rest f*r «(s w-cckn without Iming dk- 
turooii. When finally taken from the tan-|Ut Ihi; 
hldi^ are carefully drained in a I leap covered over 
from the light, after which they are suspeuil^t In 
the loft for drying, in which condition they form 
rough Leather, hard, uneven, mid refract-Oly- To 
fintsri the hides they are damped and softened in 
water, aeon red tu remove LJm bloom fnnir their 
surface, then liberally oiled and the whole aur- 
fus?sr worked over by preswire with a three-aided 
steel implement called a striking- pin. Thia opera- 
tion remove? all crewes- and smooths ont and 
aoU-dillra the leather — an oneratbu oarriod further 
and fin ishcil after renewed oiling, by rolling the 
hide uu a ememth liner mnier a heavy humt-mllcT, 
J'Vr both these operations very eflicient machinery 
i-i now general lv auljrttltntctl fur the n|d method of 
hand labour, The different portions of an ox -hide, 
and of aJl hides in nfim? degree, jwmeesa distinct 
qualities whicli render them available for npcciid 
application? ; hence in the trade they receive 
distinctive 
names, and 
frequently are 
h e para Eel y 
dealt in. At 
entire- hide 
is termed a 
r.rtp (soa fiaj, 
one- half the 
cropcntlojiLfi- 
t u d i u a 1 1 y 
forms a «'rfe ; 
the plenos 
around the 
rna-rgi na ri-rt; 
desigastod as 
On tk dia- 
gj an i , and col - 
iistivcly fonn 
the '.iifLri ; the 
neck and 
rlmuhieri are 
Rometjmc& (te- 
tiLehijd from tho lutt, which forma the hide minus 
the offals and half a butt cut lengthways- make* a 
bf.Tid, 



Oi-hidn dt Crop. 


Drtfitd Leather , — Under this head there is 
embraced a great rirogig of leathern which after 
tanning undai^o a varied osries of finishing opera- 
tionu at the hand« of the currier as-d lesthar.d resaer 
la fit tliMtn for- tbe divsrae uses to which dEeseod 


leather is applied. The currier has to drt with the 
imring drtwii -of tbe llv.nl i side of the leather, to 
smooth its surface, and to equalise ite thickacsa ; 
and be also, when desirable, splits hides by means 
of a mac hi ne into tWrt Or inure uix?ful hkyc™ Of 
aplita. Hi* further and principal operation? have 
for their objeeto th^ ■rendering of the IimlLIlmi soft, 
fiL^xliife, and waterproof, and giving it the liniiiliHiiJ 
surface, grained tir smooth, wtritfid ot blackened, 

i [LauA nr enatnetlad^ dyad, dta For stuffing tine 
cather, which is the most cs^atinJ uj^ratioiCL of 
thu rurnc:, it Li find «i>ftened iu water, then the 
surface is gone over with a scraping onni nr .iSickev, 
and wltilc nl ill wat it bberaEly covere-l with a 
dubbing composed of mixed taflow wad cod- nil. 
A? the mnjtrtare i ■. v i l f i ■: i r . -. i ■. ■ ri fjiiui Lbt leather the 
grease penetrates and thoroughly penrrewtes 
whole texture. For the numerous operations of 
currying and finishing Icablser elaborate imichinery 
G now nmpLoyed, which haa almost entirely auper- 
eeded Eiand work, 

Morocco IratliiT ia a term which now ajiplEi-.? 
rather te tlie liuieb of a certain claaa of goixls than 
to the source of the skin of which it is formed. It is 
a richly groined ami dyed laathcr, ori^Lu&ILy arnl 
niopHrly made from goat-akuiB- tanned m sumach j 
out now supnacSi-tajmcd split calf- ski mm and shetp- 
Hkin* am the omuree of much ao- called morocco. 
Sheep-skins roughly tanned and undressed are- 
termed biuiila - r dreHoed and dyed aa for nunstU) 
but finLshed smooth, they form Tuans ; and spEit 
sheep-skin? (Uirt fle?li auliss of which j((o to bn- 
sbnunyed to form waab. Leather) tanned and dressed 
are known, os skivera, Ituspi* leather is now any 
«mi iii'.b llhl: lied thin leatlLL-r, Ltupregnateil with the 
em pyreunaatie oil of birch-bark, which gives tke 
suh^tarcc ifi 1 [loculiar ™hiHr *ml insMt-reaiatlJtff 
rtualirieii. Ori^LnaLLy it was made in Russia of 
dressed calf-skms, 

't'nwnng COtiJibte In dresKhtg ickins «■] Lh certalh 
mineral salta, and is useful principally for glove 
leathern and the mj-cj'iJliid klJJeathet- ercirilo-yrtu fftr 
the un]>ers of ladies r bools. If is also by tawing 
that fisnicro' skin? arc prepared, and bide? anti 
ukihn in tbe luLir generally prenerveil. The 
process of tawing a lamb-skin may be taken as a 

Uypu'ik.1 h: vil mi | i.lt rtf the [irO£l£tS r Wld^b, however, 

ia much varied, ns experience HiLggeate The 
skin* arc general ly HroM rth the Jlrah sbie witJt 
crLMin of time to detach the wool, which is removed 
as in ordinary hide-tanning. After thorough demis- 
ing, rlin pelts nre steeped fur Lwu nr three weeks 
in a pit hEEeil with water and Jinie, being taken 
ont from lime to time, and d rained mi sloping 
benches. When removed finally from the lime-pit, 
the skin? are worked with tho knife, to render 
them util I more -.n p| il«s, and they are- then put into 
the hranning mixture. This eon pints of bran and 
water, ia the proportion ol two jkouiiJh of bran to 
a gal k»n of ivure-r. Frotii tliL-i mix tore, in aho-ut 
two days, they arc transferred to another Iwtb, 
roriajhting of water, n-him, lUul salt. After the 
proper amount of working in tliia mixture, they 
urnEergn wfiat i« calltnl the pasriag, if intended te 
form white Leather, The paate is a mixture of 
wheaten-hren anil sometimes Hour and the julka 
•of They arc Usually worked in a rotating 

cylinder with thia paste and water, ami are :<iiiji:s 
in time to hare RbRori*:d the jmste, leaving little 
more than the water. If the skins are nob intended 
te 1)0 white, nt-hcr materials are olten uxed, and 
much pigeons' aud dogs' dung ia anijdoyad, Lastly, 
the skins are dried and examined, and, if necessary, 
thn pasting ia repemted ; if nut, they are dipped 
into pure water and worked or staked by pulling 
them backward ii and forwards on what is called ft 
stretch teg or BoffauiuE iron, and mimuui IksI with a 
hot smoothing-iron. Numerous other tawing pro 
ms**** are in use ftnd hare been suggested, *wie cf 

Um moat promising of which ws» the dironie tan- 
nrng of Dr Hetercrling, introduced ftbout 1376. In 

this the active agent is bichromate of potash ; after 
treitment wit-h wfikli ih? leather ia *tuffei!i witli 
pe-Taitin ; but the expectations the jiroruofara *f 
this method of treallnif katlier have not been 
fulfilled, the doniaud foT clLroine- tanned Itather 
appearing to have quite fallen away, 

i'ftoMoyi'fflgJwmsijsta simply in iiiiiiieH*iatlng and 
saturating sklus v itb nil. T]ie name i? derived 
from the fact that the pTims? was utiginally 
applied for tl_LC preparatiun nf tits elkio* of the 
Alpine dnwnim, and a? it war also used fur otlLcr 
deer-akius the name buck- lender ur buckskin s'tm 
also given te the prepaiatirtn. Sliamoy-lsatlier 
now consists priucipally of die llo?h xidit? of abesfi- 
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skins, The oil La worked by weans of n-ti slowly 
into the int*Mt(w*oF the skin ami there becomes- 
Eixidked, forming a kind of cnnihiitniLoti with the 
gelafirrocnj cnnstitLicmt*, And yielding * iHSimlrarly 
soft end spongy texture. A good deal 01 tlio- I itiff- 
EeatEier c£ commerce h jjnjjJtiheil li^ it jmirjera which 
partake* <d ulift features of both tawing and 
eJiannoying. 

LtllR.es, A I mi.s lh it piece oE {Jla^ so -shaped su* 
10 refract. of light realtyer ttpimreutly radiat- 
ing frara a print, 1 and make Ml*hl deviate ?sn at to 
p A#S, or to travel on As if they had iiasscil, through 
another print. Every system of leuac*, Imwerer 
comidicated and wliatever 1* the mutual distances 
oE the Jen^es, will, if the whole be centred On it 
rnriin: i'll asi-, ]u od uoo a real Image aomewlieife in 
front uf.iiT else will appear to produce a virtual 
image ttiiiiewliere behind, t lie lard refracting HWtfaee. 
The ray* on Inciti^ traced through the complex 
cornliiiiatiiffli— e.^, a telescope — unutrjjrt trumerous 
devtathntH ; ultimately there is a deviation which 
might have Intim equally produced by an Mjuiixiletit 
ir./iA- ; equivalent, however, in ira utlier sense than 
Hrt producing an equal ultimata deviation, for tlm 
Image k nut formed in the ^anm place ea lire sirmcl e- 
■equivalent tans w<heIlL have formed it in. The 
system *£ lenses is approxiiimtely trjuivatanL in its 
ilcl i*n to a riminlc Inrix-^frr.i a ■ I « Leri m mile Mufti na 
of the focnfi- lienee a simple lens 1 1 i ny; ram, modified 
wiiH I* represent MlU sliLf 1 jug. will reprotieiU- the 
Aggregate efT**! of i3ie rnont oomph;* system of 
li-ji.wjs. When the Hmhjrct waj. broked at From this 
tiuiut oF view it wah found by Gbilbh, followed up 
by Listing, that the whole theory tans-ca can 
be treated generally i Mra moat complex system of 
leueee can be replaced in every tan* by a region of 
epHsu t-TiLvemeii by the common as it- of the IctBcn, 
at right angles to which axi* there are nix chA»‘ 
acterisfic fda-ncs, the relative pooitfrmh of which to 
^ins extent Llepcnd upon the refracting media and 
their forms ami mutual diAtan***, hut- which also 
present certain invariable properties and mutual 
raLsttauR. Tlieeceii plftnea *r*<lKhc incidental 
focal plane ( F, fig. If; i /2 J the incidental principal 
plane, P, and |SJ the incidental nodal plane, N : 
(4, j, and. SI the refractional principal, Jrodal, an-d 
focal plaaMi, P 1 , N'i and r". The pranc ipaJ 
projiertiea of these pi CUM* ate : all peucjlfc cf myri 
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converging fro in any point on the iitcidcntal focal 
nlanc r (plfovided an thi« aa in aU other case* 
that ria tay is so far from the aaia ae to give nse 
to Bpherieal jilifttration ) emerge _ parallel to ore 
another •, eonveTwly, all rave incident parallel to 
one another come to a Eocua at a posnt in the 
second Eocftl plana F', An object on cme piincRnal 
piujiC, P, hae an Mim'd. Riled image on the other, r .. 
Any lay appearlmfi on incideute ^lo mahe for the 
point where one nodal plane, N, juts the axl^i 
r: merges parallel bv it* former crjutsa , bat appiinen tly 
coming tram the comcajKiading posut ia the Mxond 
pedal plane, N'- Pays arriving pamlli'l to tli-c 
asia paw eu emergence t-Urou^b the axial point of 
the. local plane F‘ ; mvs passing thraufilr the cor«- 

AJ I . , . I 1 a - 74A mnrnllm lit t.Kffi 


aponding point Eo plane T emerge parallel to the 
asi*. These axial poinbi are the Foci of the- 'ena- 
ey stern, Thc*C properties arc dtagTamcnatJcaily 
Huown, with exaggeration of the dictan-ces of the 
l*yn from the *xin, in iig.. 1. 

In this diagram the ni* planes art; raprewiitcd 
as ciiuidiatant t they are generally nob m ; iherr 
poaitio-n baa to ba calculated. The calculation 


(rcc Pend-tabu.iry f Lti wr Syftemt of Tjtnut) 

necessitatcfl the use of standard «i«aiilss iovolTing 
continued fractions i the physical principle under- 
lying tlicw ia that the image ( rvJal Or virtual | 



Fig. Z 


|iimliLrcd by ujlo refracting smfaco is tahon an 
the object oE the next,, and no o-u in fiueceaaLcu 
uatil trio po?i1ion and dovjaticMt *f the emergent 
raya is e.RuihliKhed. Tiie ilxed relatione hetwpun 
the mutual distances of these pla^e* ivra ; FN = 
F-F-; F-N 1 = FF t and PF * Wfrt whera M k. 
the ratio, between Lh« ridriwlivc index of this final 
and that oF the original medium- Tim. 1 : ntailar fr-. 
granlly MiiLmlilldl whom, as in the mvliaaty fiaae, 
the final and the original madia are the same (lens 
or te-ltstopo iunfr}; then ^ I, each undai pEane 
coincide* with the covraapomling principal plane, and 
FP F’l 1 ', Tho diagram take? tho fftnn i ml: rated 
by 0 K . a h if wa como now to the eimpisst case, 
that of a single thick lens in air C hg- 3], tlm 
fiiuudft.p.1, forni'iliM, aoCH>rcUng to this, method, ate 
A F = - fiir' -Eo-lf f r / A ( a — I ) ; A'F' = 
~ I p ~ HTP/a (fA - 1 ) 3 AP = - flr/ft ; A'F = 
- tr 1 } A wvlFF =* - P'F" ■ - tur^f a [jfi - 1 ) ; whiro 
A stan-dR for - 1 J f j. lu thena 

formulio !■ in the rwlmu of the A surface, measured 
towards til* centra and towards the- light; r 1 that 
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oft lie A' Burfaco, mcasurirr] in the *Aurio way ; f L* 
AA 1 , the thiekneae of the Jens ■ ^ is its lefraetivg 
index as cc-mpaiod with that of tlio HUTroundirg 
mediuuL (air) = 1. As au example, let us apply 
these formula 1 to a biconvex lens of crown-glaw, 
ji ; E ‘cdSf : lot the radii tie r= + ^l inches at A 
and p = - 0 ^ negative because measured to tho 
IcftJ at A" t ami let the thick ntjriM h« ], Inch- Put- 
ting these iLumerical values instead of the Letters 
in the fontiulre, wc get A F • 4 - 99 in-thca i F in 

4‘09 indiea from {to the Left of) the A surface, 
A'F' — 4- 4 '55 inchest F' is 4 _ 55 inches from A r , 
AT = + thea ; Ilia pr i iitipiil plane ia to the right 
of A, inside the lens, A'f K = - 0'41 ; the second 
principal plana w tn Lha left of A 1 , insulo Ml* lena. 
The two principal planes are therefore both inside 
the Ecna, if-J] inch ujiart, imd ara nearer th^ nioro 
emwed faes of the lens. The distance FF= F'F r , 
between either focus and the TOrrmpotidlng princi- 
pul plum.:, ia -V9i5 ikiche*. and thin La the focal (Hi- 
ftijtcc or the focal Length of the lene ; thisi, not- the 
diiiunce between till- focus and the centre or the 
uorface of the lens. The two focal distances are 
equal ; hence if ivc could by reversing iIl* Lc-um 
iiLiike ih* principal planes exchange places, the 
action of the !cn» wnulil Ire the a* rue in both jicmi- 
tions ; hut this cannot r-c done with an uneyiu- 
imetTiesI thick tens lw dimply raveming ft in its 
setting, on account of the nitsj 1 mmetricai position 
of tli* planes within the Iona. If wq take the ton 
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Tig, A 

cases in which the leases are respectively ; ( I ] bicon- 
vex (r [Kwiiive, t 1 ncftwtive \. c^uioOpveje if - r ■ 
r' ] i (21 plano-convex Jr = tiifnity and 1/r = 0 p j*' 
nesfttAcj ; {S) wnv*so-pian-e (f 1 -I-, r' « infinity. 


jy = 0)f HI biconcfivc |r r ‘ +); (fi> 

{j' = cc^ r'+j; concavo-ptane [r - , 
t-'ool ; (T) eonvex m-cniacus (r + , r' + 1 r' greater 
than r F 1 1 B 5 concave ineu mua (r -, r* - , t nyruer- 
ically greater than 3 ,r ) i (9) SonvBxo.«gica T e [r 4> 
T* +f y greater than r'>; (JO) cmicttvo-cimvex {r-, 
r r nomericaJly greater than i'J-ivu find h on 
giving the proper signs to the mspective terms 
in the standard formhlft above, that in lenses with 
a flat face one of the pi-timEpcd plane* coincide* 
with the vertex of the curved aurffto*; that In all 
double concave and pitwhicalLy in all. double convex 
lenses 4hc principal planer aro within the Lemjbsdf; 
that in leasts 7 and B ths planes lie outeide ttie 
convex face until tli^ concave face ia ‘Jiatbencd so- 
far bk to draw one of them u[njn. tho tana ; and 
that in lent*H B and L|> the planes lie outside the 
concave surface until its, curvature inert! aoea so far 
as to draw Ml* jichtci plane into Mi* lens. We 
alao find thatio alt simpta Ir-iiscs- whose edges nrr 
thinner Lhitn their centres FF tn negative (i,e. Fis 
to the left tif F_), ami tlm lens inaken parallel ntya 
incident il^kiii it to convet^r noon some point In 
the opposit* focal plane ; while in Mi ick -edged 
IchsOti PP k poadtjva mil P'F' negative, and the 
planes lie In the order F'PP’F, those taya whielL 
ivcto parallel before incidence heinj; divergent od 
o™.*T 3 g*upc, and holding a enurve if thfiy had 
come from some point on that focal plane wh ich. 
Ilea *n the same side of Ml* leas aa the source itwlk 
When the incident rays are para 11*1 to tlic axis and 
to each other, on eiiicrgdncc they converge really 
upon Mm opposite, focus of it ih in -edged tana or 
Appear to divat#* fram the virtual fotmi of & thick- 
OilKod lens. 

WIlc-u the incident rays diverge fram a point not 
o-u tho focal plane Miry come to a focu* At n doflnita 
poLnt eUewliorc than on Mt* Sccoud focal plana 





bHg. A diagTammaMcalEy itEuetratcn thk for a con- 
vergent Icn*, A iKincil from X couvcrgoa on X' ; 
che gem licttv of the hgnra i>kh‘.va ( by sinaiiar tri- 
angles 1 tliai FP/XF 4-T r F r /X J F' ^ I, tfcncc, if 
PB or P'F', Mi* focal length, be written /. and the 
distances XF and XT' be written rf and <f\ then, 
nUtiicricwliy, /( J/rf + l/d'} = 1. Fig, d Ulnatratos 

tho SAinc thing for a divergent tana; FF/XP - 
F r P , /X r f v = - l t or, numerically, f/ef - //tf = - 1. 



FI*. B, 


Thaja oquatioiii giva, BUEnericftHy, tha relations 
between d 1 and T, tha diabauces of the object X 
»nd the image X' rwpcctivoly from chn cerrtspond,’ 
iug principal pianos r and P. The general dudi- 
nncaL fonnula which covens thran ruLatbnS El that 
IE d = XP and cf - X'P aod FF = PF' =f, f 
being taken aa numerically nagallr« in ooovcrgiCu t 
and pwltlvn in divergent tan-u-ji, than 

4a + M ° _1 - 

[f an olrjtict occupy a piano pwrtlhg through X at 
rigkt augfes to Ml* axis, the corresponding image 
will 1 aberration apart ) bo in a ftiuiitar plane paaorng 
through X J , Fig. 7 lh*wa rays from three jnuuts 
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irf iLai jiSMHing ihTnuJjh the UOcLaE pointa P 

and 1"' and emerging jparallelto their tenner courses, 


The f ijs of the image is easily seeLi to be to that of 
She object jls d In to d. En a convergent lens the 
imqge of a distant object is Lei verted and real; there 
is m. TfinL sn.rtong gf mvii in tho image, ?Lnrl tho real 
image is formed Buapended. an it were, in space, 
pnvbdbte fnOm [inintji in>t Ln tho path nf the rays ; a 
screen of card, of ground glare, or of tireue |htpt*r 
mivr be uloctxl so a* to coincide with the real image, 
which Urn it t incomes visihla ui the screen ■ if the 
eye W removed to a sufficient distance in the path 
of the rays the inverted real Image in ApaoU itself 
becomes visible as an object in apace between the 
Jean and the ofoterver, il:l invented rc-jcinJncLicij of 
the original object i and this inverted copy is, for 
alL distohere batwt&n the nliitct and the 1 c-hh ex- 
ceeding twice the focal length. smaller than the 
Arig-lrtnl abject, And fur all h-iecIi i3 i: f/irocs between 
twice and once the focal Length it is greater than 
if. When the uhjeel in placed within the focal 
distance d ;h leas than and ft" is Hi n ref ore numer- 
ically negatiro ; the image i* T'frl'wfflf ,- no senten 
wild at any jrltuiH receive an image i bat the rave 
come to t-ne eye ct& if they had proceeded fn>ru a 
3 Sage r object more remote from the lens on the 
original aide of it; whence hucJl tenses are com- 
tnonly umpteyed a* magnifying clawed Whenever 
the image formed in a real one the object And the 
image ato intorcliangeablc ; an object placed in 
the position of the rpa .1 linage will pr-slucc a real 
imago on a screen plated in the posttEon of the 
original object. A .mmpariMiin of fig. fi with figs, 
5 and 7 will ehnw that the virtual image formed 
by a divergent lens in smaller than, the ouj-ect and 
is not inverted. 

In nil three caac* the lenses are supposed to have 
an appreciable Ihicknreti. Tf, however, wc lyu-ume 
that trie tfdnlcnen? in negligible, the formulae given 
above are modified by suppression of all terms eon- 
taining t; they b ecome simply PF = AE w / = 

- *fiU - 1 } W - r ). or ijfm - - (* - 1 ] ( i/ r - \Jr ' \ ; 

and AP - wr hence the principal plaincs toaleece 
and blend with the auriaao* ; and the ordinary tetia. 
formula; ate ghtainodj in which / the focal din- 
tanw, naaana half the distance between the two 
focal pointe. The TCv-olt is only approximate,, oa 
the numerical example already diMuastjcl will 
ebow when treated in thin way, There r = + 4 ; 
d fc - A ; ju = 1 -500 ; whence /= - 1 + 4 ) \ "e =. 

- #-# inches, muf th* dlUMtot between ihn two 
foci is inferred to be S-fi iuchce ; whereas we have 
pnsvie-u-pty rood Uii" nliatenM (iacltiding FF'J to he 
ift 'JA LooIichl On the aceumplioti, now made * 
lens is revcrcibEo for in the Formula wo find that 
when the nnlii exchange places Will change their 
signs, the tesuLt being the same. Un giving the 
proper sigim o*'d numerical value* to r nipa f in 
the Hltopnllsd formula, it Is easy to arrive at the 
numerical value of/ ter a lena oF any form : If / Iw 
negative, iSi.ti lens la convergent Khlu-edged l ■ If 
positive, it is diveigent. Then, / having boon 
founda fhe relation fetween /, d, and d cup be 
found hy giving d and / their proper signs and 
numerical vainer in the general crjurvUnn fjd + ffd 
3 -1. If we find cf uegaclva ivs infer a virtual, 
if positive a real Image- For example, a cnown- 

glaiw leu* {jp 3 | biCOACAVO ; r = - 1 ioohe* ; 

d=+ 4 l +p / = 

+ 4, m divergent lens. Object at distance, say, 
d = 3 M inches ;. ,% <t = - lftfii'SC = - 3"fl2 inches [ a 
virtual image, smaller than the object in the laLio 
ot Sri! to 1m, or one to fifty. Again , a simitar Jens, 
hut biwnvpi j rsi; r 3 - Jj .',/=; - 4 indie*, a 
convergent Iona. Let the object be at 204 inches ; 
d - 204 ; / * - 4; (f ■ 4 ‘ 0 ti inclLCA— a real image, 
-mailer in the ratio of 4 IN to 204, or one to fifty. 
Let the object bo at d — 3^ inches ; , L , 28 and 

the image vs virtual, enlarged in the ratio of 
or eightfold, by tho use of the lene as a magnifying 
glotuA The neare t the obj sot to the Coc ua the 
greater tho enlargement To make fhc imago 



wh eoce the use of [eoaea as burning- cl a* w* (in 
which parallel heat toy* from the *un are brought to 
a focua at the principal heat-focus of tho lone) and 
photographic lenses. The hcst-tecua L* unmewliat 
Earthi-r, tlm oetiiLLe focus somewhat nearer to the 
lens chan the light -focus is ; hit, by the wpjilina- 
f-icm u£ the principles of ecrreotioEi for chromatic 
aberration, the visual and tho actinic term* 
in the last case, miule to coincide. 


erpiaE ih site to Uia object, dnmtt be equal to t? r - 
than - /fit + - Jjd = — 1 = - ‘Iffd ; aqd d = d = 
3/ With a convergent lens adjust the positions no 
that the object and ita image eft a acrocn are of the 
same aize ; then they are at a distance of four times 
tlic focal length from each Higher. In this way, 
neglecting the thickness, the focal length of a con- 
vergent lens may Ire ascertained- It- may si to l>o 
aseerteiinxi by means of an object ( apEder-thrcads 
or a piece of musEtu), and a telcecopo focneeed for 
a vrij Hljutant object ; direct the telajiedjw towards 

bhe epidei-tlbreadai intetpoae the ltm.s to b« ex- 
sminw; shift it until the spider- threads are dis- 
tinctly soon In thn tolcmropci ; the spidcr-tli read* 
are then, in the focua of the lens, which causes, the 
ray a from tlicm to pa™ pnrallel Into tho telescope. 
A divergent Lens has its focal length nieasured by 
conjoining it with a epnvergent one which neu- 
tralises or overbalances its effect: if - F be tha 
focal length of tho otfnvar^eut egmhi nation, - / 
that of the- convergent lens, and f < unknown ) that 

of the divergent lens, + “ jj ! the devia- 

tion produced by a lens is inversely proportional to 
itR focal tepglli, and the Cquaticu states the pro- 
position that the convergence produced by the nna, 
together wi(.h the divergence prodnccil by the 
other, is equal to the convergence produted by tho 
mmluTiatjcjn. 

When, the li^rlit from am object is inlxed tho 
rcfnsclivo index p diffeTB (or each colour; the dis- 
tance of the image in difTetecit for cadi KprcUol 
colour; thus a -series of images are formed beltiurf 
one ftnnthcr, tho violet in Ertmt *md tho ted bcliind; 
those bclLLiid are larger and overlap, and therefore 
the image appears to havo a spectral fringe -of 
colour, ted nutehte- To prevent this ehteuuatlc 
aberration images of two or more coIouth, esy Che 
lijiLc and osmngc. hIl-OuM be btenrgh' to Iai; hainc 
plane and be or the same size [ this is done for two 
coLuura nr wavr-longtlui by aroiLhiuLng a arowm- 
gtoss convergent of excessive power with a fiint- 
glioui d-ivergent I&oh \ the curvatures ate *o cbofttei 
that- the spectra] dEsperston. produced by the uuo 

is comgicn»atod by the re-combination produced by 
the other ; but, eiucu in the two material the re- 
fractions and dispriratons are nob proportional to 
rme another, there remain* a lraLruiCe of dcvlAttea 
accomplished wjfSioiii. i:hn»tnattc diapsrsion. Maw, 
ton thmight difl|tersion and dovintaon to be si ways 
proportional to one luiother. im-.L fluehrotnatistn 
i.l-ir;;i:F nri.- mi poc^sl idc ; Dr If ail in 1783 found this 
not to be so. and matte achrmnatie Icaaca, LmL did 
nnt publish hie dieeovery. ItelLond in I7h7 firat 
introduced achromatic lunges- When two onlngr* 
are Achterniataimd there Ih still some chromatic 
aberration as regards the rest: to bring a greater 
□umber oE ooteum to the nanta focira requires a 
greater number of refracting surfaces. 

In all tho preceding it has bourn rwomniftil that- the 
lenac* are narrow, or that the pencils of rays fail 
on fhe centre of the Face, and that the obj our* are 
small. Whs™ the object is viewed by the lone 
under a wide angle a plane object gte«fi an elUp- 
eoido!, poraWhduu], nt hy perlrololdal ilrmwe, which, 
■when real, cannot bo wholly rocelveil Lti tocu* upon 
a plane screen > and oblique rays fail to converge 
upon precise points, and tunu-w, even ob a streeu 
» curbed os rj> n^oiv* the oblique- peucila of rays 
when at their greatest concentration, the image 
■wLSl not- bo equally distinct all over, Furthor 
(KphcriKitL abet ret Lots f, if the lens be too wide, or 
its curvature too considerable, the rey’s falUnfl On 
different tones of the- teas are, aa it were, received 
by priams of different angle ; these inoidont on 
exterior zones am morn Hluiriply refrenbod than 
Lbi bus nearer the axis, and their focus lies at a point 
eomB distance nearer tho Ions Hum the geometric*] 
focus l IncLgiludsual aberration], and the image is 
thus distorted, so that the image of > *tu.nre. object 
formed by * sLagE* eonvai tens appears to be drawn 
out at tue cotes re- , and that termed h-y a egneate 
leus appear* to have its comets squeeied Ln ; 
boslil™ whteh there is blurring, for pencils Incident 
■near tha edge have their Eoci not even ou the axis, 
but ehoit of it- To rtiuedy three defecto, which 
<ajiAOt all be, thoroughly dealt with at tha Mma 
time, varioos J aplauatm ^eomhloatious of Leusre of 
•different ciirvatnres have to bo employed to build 
up a compound ' equivalent tens;' and these com- 
binations hits to he adapted to the particular pur- 


Leutil E£nnoa Isjm), an acinUfcl plant beloagiug 
to the niLLurrJ order Le^uminuose, It Is a native 
of tbe countriea bordering on the Mcditernm'caai, 
and has been eultivfttdl from tJm very earliest 
tlniee. In Fgypt and Syria it i* still made into 
notfAgie, and anothor favourite mods of ceok- 
tng it in tbos« eOLLntriea is by parch Lag it in * 
frying- pan. The lentil is extemnvcly goltLvated iu 
the warmer par^i o( Genrnany, Frsnee, and tlto 
south of Europe generally. It is also cultivated 
to some extent in AhIa. The Hindus, in common 
with the Egyptians, regard it as tbe beat tesd on 
which to undertake long journeys or_ laborious 
work. Flour erf teatihi is highly uutritlmm tmd 
CfthtaihH, according to Playfair, more ultrogenous 
matter than any other edible tegtiminouH pUnt, 
EiphnfT found in 3840 pArta of lentil* 1«0 part* 
starch and 1433 pArin analogous to animal matter. 
The fooda known as JieiWsute nrafdcii aj:J 
leiztit flrrrteixr Ewnrds eojnpounded of the botani- 
cal name *f Lentil ) arc simply Bpetially prepared 
forma of the flour of 
lentils, in tm way t-a 

supdrirMr to the ordan- hi j. 

ary Hour which can 1* f ill • i 
purchaswl *t greatly |/ J ^“ 

prices. Mixad 

with peas in the malt- ~ 

mg gf [tea-eoap, lout da /Tj i^,- ffrA 

diminiah the tendency l V j / Iff 

to fl atuteiLce, and lentil \\ ^ 

Houpi* much catmiEued .. r. h \wi-j? 

by vtrgeterlane and t tsirJS^Sr 

rttheri in Hritoin, By ^ i 

ltoman CathoJire leu- 

tils are eaten during 

Lent, both iu *oups •, y, ] 

and lii tike form of hsri ■ - f ff 

cot, am a subetituto for -A iff,- f&TPSd-. 

tiosh-food- The Lentil -J 1 ' m ( l '.." 1 TP 

I* a weak, struggling 

plant, rarely exceeding J ft{ 

inclire high, ufton >:vv ,| fl iW_ 


TrfntLL 


IrtTFer, an inflexible rod — straight or bent-, tm 
the case may be — Mim-pHSE-LAl At. some point of ite 
length ou a prep winch is called tho Jidmtm, and 
iiAViug a j-escrfftfl-cc to be oicfrntome and ptn^r to 
overcome it *pp|[*d At oIIlst two points. f he 

gnuiHiiAJ principle goveTning lovers of all roeia i* 

rliat the power And the 

.^- — resistance niusfi tend to 

prcduce opposite rotations. 
round the fuLerum, and 
jTn ur tJiat their moment*! — the 

ulw product of either of them 

Filfe toto tlL* sliortost distunoe 
ShS between tli* line of the 
' v directioft of its appLLea- 
Fig, b tdon and the fnlwuhirr, 

must he Duru(rri*,lly 
equal; or, in other words, the power and the _re- 
at.tamte are Lu the inverse ratio of their TK|>ective 

shortest distancre from 
r — — _____ the fulcrum. Wh(h this 

v ^ _ .--i Em the ease there is equi- 

w 1 " A “7 librium 3 when either 

* 1 'ruoiiLAitt' preduminstes 

^FT- 2 - tnerc will Lie rotation. 

Three ctirdilicns may bo 

MfiLM whether thfe power P, tin; fulcrum F. sqd 
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the ninifltauee W stand azi this miter PFW, P\VF, 
ot WFF| And hence lexers are popularly divided 
"Sato three rlaressL in the 
first claes <PFW}— fig, 1 
for a straight lever, fig. 2 
[nr a beni erne, equivalent 
to a straight lever nlnce P 
—a and W are parallel— we 

Sf hare the ftalunoe [rj.v.J, 

the Hjiivle i when used far 
raiding earth ), the o&#a.w ; 
W O or h as deubte levers, bcLemis 
aili! piacere. In, the bccoji d 
ESff-i rskm (FWF, % 3) we 

have ciiiiv IjjLrs f P the hand, 
W the renEaEanceaf the Hod y pushed., V the ground ), 
boat-oare fP the hands, \V at the rowlock, the 
refliatanae of the boat, F the comparatively Pek«hL 
pwitcnrn of the cantii |» in the water), wheel barrowas 
and f oa double levers, nutcrackers ( P the Hotel, W 
the not* F the hinge). In the third doita [WPF, 
fig. 4) we Slave fisbrag- 
j,mS:i , '.v 1 1 1 umbrella*, 

and nsnat instruments used 
with the Hand alette, and 
eon-1- and hugar-ton^fl ; and 
many instance* in the 
mnncol*r sysstejn— a.g. the 
bicepa muscle and fore- 
arm nf man (fig. 5), bis 

® yf if el told muscle and 

shoulder, the j^eutom) 
Fig, 4 . mescle and wing of blrdH. 

Levers of the third dsw 
always work at a mechanical diuud vantage aa 
regards powers ljnt wHal Sh lost in power lb pained 
in epewf and. range of lun-vement — c.g- the bicci# 
muscle, Hincc CA, fig- 5. is about nrte.olxth aF the 
distance list ween the elbow- join: and the palm of 
tW hand, runet exert a (5 3b, (ni(3 i>n A In order to 
Hide a 1 )k in the hand (setting aside the 
weight of the forcann itself), Levcrw of the iretemiS 
order always iuii at a imfechanie&L advantage as 
regard* jiower ; and in (lures of the 13 nit order a 
given pressure m«,y overcome a greater, an ennui, 
or a less rewatajice, according to the ratio of the 
arms. A Eubeidiary advantage of levels of the 
■roond order is that when a man lifts weight hy 
«nn nf the Brat- order his power is limited to hie 
own weight hung on the .over, whereas- with one 
of the aeeuud order his push or pull is upward, 
and he is thus ab!e to exert hie full muscular 
Strength. 


V 

_V 



IS. 

When a large rneehan-lcil advantage is required 
this may be onUriusd, without using bars inordin- 
ately long, by means of a titiltln nation of them 
'(as [n li^, S}. " Hcrt; llte levers base their anna III 
'tire ratio of S to 1, and a little consideration will 
'make it plain tlnat a power, P, nf I Ik will balance 
the weigh i- of -7 3b. Elat in 111 Ls instance the 
particular defect of the lover as a lireelinhicat 
power shows itself prominently ; for if the 2/ Ik 



m-Fum has to be lifted two inches, the power 
requires to act downwards through (2 x £J or} 
64 inchest and, ad the extent of sweep of the 
power cannot bs largely inersased without biroa- 
vonicncc, the advantages of this contrivance &tg 
confined witliln narmwl Ltni te. 


Lime i* the monoxide wf the metal Caldum 
iq, v,). lUL-d lb known ih elianListry ns on* of Ulo 
xilkatine cartlui, Ita aymbol is OO, tta equivalent 
is 56 f and ita specific gravity is 3 '06. In a stei.be uf 
pe riLy it is a wiiLta eau-Btic powder, with an alka- 
line reaction, and so non ■ (iodide as to resist oven the 
heat of the Mykj^lrogen. flamo (act' LiM&Ld&!IT). 
It is obtained by inwtina pure cai'honatc of Hmu 
(as, for instance, white Carrara marlita or Iceland 
spar) to full redness, when the carbonic acid te 
expelled and lime h Ifift. 'i l hH rouL E io«md CaO, 
is kisLiwn as or P front the or Ji nary 

method of obtaining it, aft liurwd fi'mf, to distin- 
guish it from the hydrate of ti me, or Hwte, 

which is represented by the formula L 0,0-, 11.0 On 
pouring v.-jiter oi quicklime, there U im srrementa- 
tum nf bulk, and the t^n enter eDergetical ly mU* 
oonibinntLirn ; and, if the LiiopoTtidA of water be not 
too «rs at, a light, white, dry powder ia formed, and 
agTORthent Lh evolved. On exposing tho Hydrate 
to a rwi heat tStfl water is expelled imd quicklime is 


If qiiLL-Vlimo, instead of Iteing treated with water, 
Is Himply expnsfsl to the air, it slowly attracts itoth 
aqueoLV) vapour and carbonic acid, and becomes 
wtuit in termed air-tiahtid, the resulting com|iound 
iiL this eiwc lining a powder which Ls a mixture of 
carbonated nod iLydrate uf lime. Owing to ibis pm- 
perty uiiicklinre ia employed to prevent instruments 
and utW objectei from "being rusted or other wise 
injured hy damp, A jar k partly dlM with lime 
(ui.:L plsced beside the articles in a glfioo caee qt box, 

Linis Lb about twice a* «uluhlo.Ln cold as in boil, 
ing water, but even cold water &Ji3y takes up about 

of Its rreight of lime. This eolation eh knowa 
ite ^iiB^MaiW, and is munh ettinloydl both bs a 
ntedicinc and uis a test for carbonic acid,, which 
instantly renders it turbid, in conscqucnrc of thn 
carbonate of lime th&s Lh fo-jined bsme; insolubSs. 
It inuat, of cmirae, be kept carefully tcunTided. 
ftoin the atnLL*[ih-sre, the carbonic acid oi which 
would rapidly affect it. If in the preparation of 
slaked lima considerably more water is used than 
is neceaeary te? fonu the hydrate, a white Mini- fluid 
i» producoil, which is termed mi'fir uf limt. On 
allowing it to etei-Tid there is a deposition of 
hvdrate of liras, above which is lime -water. Milk 
of I i ms in much used as il wli L ec wash. 

Lime prepared fnr building and other pur-pones 
by Ini rein i; libifiston^ in kilns often contaniB a 
considerable amount of impurity, Hut certain 
kinds nf slightly impure are fn;tts:r thnn pure lime 
for making mortar, tin the other band, the lime 
which enters into the composition nf plate un<1 
sheet glate, and wHtch is used in some chemical 
Lndnstrrc*, requires to be obtained from a nearly 
pure limestone, Chalk and white marble eeneist 
of flint nst pure oarlionate of lime, hut. many of 
oveti the dark coloured limestone* frem dlfTereni 
geological fiirrmiliiiai.^ do not nuOLsin uioi'c than 
from 5 to .1 per cent, of foreign bodies, and these 
when burned generally yictu il l|nm nuftieLe-i^lly 
pure for must purupitsi. Some SimeatoiLBa, a^alii, 
mwitain iro](i 'SO to 3^ pci cent, of impurities, wbloh 
commonly cotidjiA of alllca, clay, Ena^uesia, oxide 
of bon. and other bodies. These impure kinds 
often yield excellent hydraulic lims, which hi very 
generally i:mluo by I >n riling a EiineBlotie rontainiug 
irtiftL IS to Bb L>er cent, of el I Lea. or of clay in which 
wiilicft prcdonvmate.*, A less vsliuible hydraulic 
Is ii ic is prepared from a limestone cemteuning a 
eouBideiablo amount uf rnngriSKia as well a* 
cl*y. AroonliJig to the aheehee or presence of 
foreign bodieti, thciT nature aurl extent, limes arc 
clash'd a* (!) rich, fat. or pure llnie ; |2] tiri- 
nure or poor lime \ and |3) hydraulic lime (see 
L-fcMESi'TS h WHsn the percentage of luagBeeium 
carlxinate in a limestone i* high it is called a 
magnesian limosUuia, and this reipkires Ichs fuel 
te hum It Is an a pure or nearly pure Limestone. 
See DOLOMITE. 

Itesidos the uses of lime, noticed above. It is 
OtiLpluyed in the nitrification of coal-gas. In the 
unhairing of Hides for tanning, in lIlc preparation 
of MiJ-iLri;: ftolit fur candleEjiaking, for cauarticaeing 
alkahee, in the Bineltingof aome metals, &c, time 
pTroijji rates organic invpUlitin from vegetable 
solutions rontaiiilug sugar. 

The following are the cnori- imporUnitof the sail* 
Of liin-g, fjuiyhtiir of teivie ^ <:;«.Tc:Lu hi3 KulphatOI iA 
found native free from water, CaSO,. as the 
mineral A nkydrUc [q.v,}, hut mere abundantly j n 
the hydrated Forte,, flaSO^GIi^O, as Uyputnt. Sul- 
phate" of lime is a constituent nf si^a- water, and 
pi oUo frequently present in drinking-water. For 
laboratory nae a solution of MuSphate of lime is 


trade hv sbakijig up the powder of burnt gyp^tsm 
jjl water. See OalCILM, and GyP3UH, 

Ctirtwrttite of. limf (cfdr.ium carbonate, LaCQ, ) is 
abundantly pressnt in both the Inorganic and 
organic kingdoms. In Hre InoiganLe kingdom it 
occnre in a tiystaJllne forai m Iceland spar, 
Aragonite, and marble i while in fbr Ahiorjilierua 
condition It forms tha ilifferent varieties of common 
limestone, chalk, &e. It is always- piemen t 3u the 
ashe*-: of plants, arid It Is tb^ iimuil cnusLitueitt of 
the shells of cruslaoeane and malluees, and occurs 
in ron^id arable quantity in t-He bones of man and 
other vertebrate*, See I. ix kstox e ; anti Bu CLdi b r C 
Stone, Marbt.k 

Chlf/ridt of Calcium, fludj, is a remarkably 
deliquescent oubelan.ee and oue of the most eoluWe 

of Malte oil account, of Lte ^reat attraction for 
hiuistunx In the solid state it is imidi us-ed far 
drying gAsea, and t!Le pipes <d Enrezing mad i i lies, 
are JiTled with a hoIhismu of it to convey the low 
teinjhcralure prn'K tu Lied to the cooling vaostilo, 

Tfsere ia a eombtnwtion nf lime with an organic 
acid — vise, oxalate uf I Una — which t* of greu-t jm 
purtiLi'iee in ^tholcgy 03 a frequent constituent of 
urinary calculi ami red Lrued t» } f° r a description of 
it, s^a Ojt.^Lcc Amu. 

There are several ooriipOuails *F plL-nfiplLorie acid 
a^^l Hull-, of which the most imiKirtant is the 
te'r'fe-fc phaiphofr- of timr: { tricftlcLuni ertho 
nlupplLate), srniietiiirea tenued bone pkv-fphtrtr-, 
Eiom Lta Iwing the clikf ing^lieut of Isones. This 
[iluvEplLate Ijj re]iresHhteil by the formula Ca^rji-ly, 
and occurs, not only In Ikhicm, hut also in Lbt* 
minerals apatite mid nliaapliorite, and in the 
minuted n-mlnles termed Coprelite* ( q-v. }. It forai* 
fnur-iiftliB of the ash ,:J welbburned lauie, the 
remaining fifth being chietty carbonate of Lime. Thi^ 
aah ia known as ^oac-coj'EA, iuul is employeHl os a 
manure and in the preparation of phosphorus, &c, 

The soluble salt* of lime ipw no pretipltete with 
causth- alkalies, hut yield a white precipitate with 
their carbonates. These renal-ions are also emu nmn 
te the halte of barium and strontium, Solution of 
sulphate of lime gives a o-ldte precipitate with the 
ralt> nf I laiiiLm and stYontium. The most delicate 
Lest for iiiuc is oxalate of ammonia, which, even mi 
very dilute .solutions, throws down a, white pie- 
oLpflate of oxalate of Lime, This precipitate Is 
insoluble, except in minem! .iouK 

Fnr the sulwtance commonly designated as 
rA/ea/rfc of time, see BkFACUINO Fowukb. Fnr 
Huirutrr, sSS MAXLEJE»i. 

Lime-ooiapoukdi in Matwitt Mr/tim, — flwrVtffmF, 
in us* i relation ", ■ c h j»»tasti, eiLloii .a* the PoUtAntt 
<-nm iitia, or as VhtUin l\a fc. is occasional ly used 
O* a CUU^tU', /. imc-mdi.r, isoxcd with an. ^'.ju ,1 
quantity nr an axeesa of in Ilk, is eue of our beat 
remed ics For she vomiting ilcitemlent on irritability 
of the atoniadj. Frucn half an ounce to two or 
tlirce ounce* may be thus token three or fmir times 
ml day. tr.-: iihc a-, .L constituent nf Cartxui nil in 
buTiiH is neticftl in the article Ll StMENTS. Ohal i, 

nr rjirh-utoif of fune, when freiBit fruni the iiupuril Ics 
with which it is often associated., ia used as a 
dusting-powder in motet cxcoT-intions, nLcc™, : 
; l t m L .. in lh r z'wrai of r.fttU/J ihi-fjsitfrt and compound 
powder of eiitdk, is a popular remt'dy in various 
terms, -nf •LiLrrku'a. A in lx to re iff an tHiioce of 
precipitated carbonate of ILiuo ami a quarter of an 
ounce of finely -powdered careplmr ia sold ils 
Crtt/lp/tQ ruled f.Vi.'iirm.'rj Tsr.Sh potUitcr. 


Llmc-llffbCt light pTOtluced by a blowpipe- 
name directed agjLtii^t ?i blnrk of pure, com pressed 
q dick I it ue. Tlie Lime, which might ki 1 h: warmed 
beforehand , becomes brilliantly incandescent. The 
blow pljmdlinti* mmy 1 m: produced in variona way* ; 
( 1 1 blowing oxygen through a Rpitit fiame light 

ciblalocd, about I.7U candles i (2) oxygen under 
piessura, and eaal-g-aa from iIlc toasns, bisjuglil hi 
ronvcatcLc tulii:-: tn a tiOssde, w lie re the mixture i -- 
bursicd in a tine jet— Light, alioul ^Xl candles - lk.l 
oxygen and. coal-gas, Wth under praaanre— iiglit 
alirVUt 4tKh iMindtre;; [4| the Mime. tllC COflL-gSfc-? or 
the oxygen saturated with bcnrsrliqc or ether in 
tedli benre'linc and ether— light, up to 600 candles 
when both are employed; (5l wann Oxygen, sat-ur- 
atod with bon?o?iue, gives light an to ISsi) caudlea; 
I'fiJ ctxy|y.:ri and iLydmgCjL, up LO about 300 CAndl&i 
The Tuixed gases at the notzlc ar-e tjxploaire, and 
the greatest care 1, must lift taken to bcc tlLat the 
fknae L-i not allowed to run back or the mixture to 
take place el sew Here than at tire uosrie, In the 
cose where oxygen La saturated with combustible 
material the appaTatus is so ntuffi^i as net to 
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Jdign, Mariisc-fiino is distilled from cherries, Lira LsieI , 
hint, instead nf tin: wild kind, a fine dclics-tely- 
flavonred variety cuffed Metreaqiiss nee hj*sL im 
rfeiliHiLttn. X?t i/iii t t ijr Ofrwf dt Noyau t j£ a sweet 

cttTif i ill IlftvunjiTdl 'v i th bruiasa tittsr-aJjiiobEls. P?p- 
fitrmtnt usually emuiiAlft of tin; ordinary sweetened 
gin., flavoured with the essential oil of (wppeTinint, 
wfiicdi U previously rubbed up with refined millet. 
Oka J-freirAii, Citrtu^it , nr|.i ftir&h ICWJtfev ftje d i!?-Ci Lbed 
under tticir ■_■ 'vti namea. 


■ordiB&iy tempera tare*, and of bein^; drawn out 
rote -wire, which, however, fe inferior m tenacity to 
leaden wire. It fuaea at 3AB 1 It in the 

lightest of all known solide. ite sjreeLfle gravity 
being little more than half that of water - itaecoui- 
posce water at ordinary teru]norati?n?H. It Wmg 
with ft brilliant light in oxygen, ehlorioe, and Hue 
vapour of Iodine and LcernSuc. If. \a easily reduced 
from its chloride by meant* of a galvanle Inattery, 
Wh-en lithium in burned in air it famie an oxide, 
Ktbia, L.i-0, along with a tmee oi a higher oxide. 
This o^ide, when treated with water, rieEda a 
hydrate, I,iOH, having alkaline properties and 
resembling aoda and P0te*h, LilbLft forma a eerie? 
Eif write ( carbonate, chloride, citrate , &c.) sdiftla^otia 
to the potash ar.il jhxIh. hrIe*, emd all of these, when 
placed in llie flame of a Bunsen burner and ex- 
amined with Uu; sEtort-TOHcope, show characteristic 
red bands by which their pruneon: cfui always be 
fcOcertaLneil, 

In medicine the sail* of litbift bold a- high jslacc 
ryu v>l toti to of uric acid . The carbonate and ei trite 
are used for thin purpose, and are aaid to be much 
more efficient in cases of gout iui d gravel limn the 
pOUsh ftftllo. 

LitllDjCrapby (Gr. Uihoi, 'a stone,' and 

grnphei n , 'to write'}, the urf- of printing from 
SitOhc, and nine of tkc niOBt impOltant of the repnft. 
d active sols, was, in vented fri H7W by AleyaSene- 
folder £1771 -1*34 b I □ that year a piece nf music — 
ScneFeldei-'H fimt work — ws* printed from the stone, 
and in l&UO he patented his invention in Havana, 
most of the German states, and Austria. After- 
wards he pve! 2 ukI establishment* in London and 
ParL-s, but did not succeed very well. The great 
Ecerecy ajuI jealousy witli which the new art was, 
^landed by its, paten tee* prevented progosHd being 
made, nun it was not tilt many yeara aJterwaxda 
that their oehu plicated manipulation became suf- 
fui<:iil,ly Hiitipiilied lor HlO rapid advance winch 
then termini c jtoesible. Senefelder, on whom the 
king of Bavaria smttlftd a behainii, lived to see his 
invention brought to complete perfection. 

The principles on which lithography is founded 
are 1 1 ) the strong uthe&ion nf greaw substances 
to calcareous stone [ (S' t the afiinity of one greasy 
body for another, jlhiI their antipathy to water: 

I the; facility with w hich ealoAreoiin ntouc intbdbcs 
water. It fo flows that, if a grea&y line be drawn, 
on m piepareii shm*. ite sulhtsion is such that it 
can eriLy bo craved by entirety removing the surface 
cuf the stone no far as the gitase has penetrated. 
If water be put on tiue surface o( tlm ati>nn it 
remains cm those paTta not coveired with grosae ; a 
roller charged with greimy ink may then iwj pauiod 
□var tlue Jifnne, the ink adhering to tlie greased 
[KirtionH, while tlin parts wet with water will repel 
the Ink ami remain clean. A pLeoit of paper pot on 
the stone, if pressure be applied, will receave an 
iinprci<Hioii io mk of tlte greasi 1 Line. The covering 
of the Hiotus with a solution of gum-arabic (to be 
aflerwanla dcmjriln^i 1 i^ an ftlmcet in dispensable 
aid to tko water in realatin^ the ink. 

There ftre ^■aTiolus methods c]Li ployed in litho- 
craphy-^Irawing <m i^tiuie with pen £>r bniah with 
I irjiLi, I ink: diawing on paper, and transferring t> 
stelae ; KEigruving on Btoric ; dtawiiig on etono with 
crayons or solid ink, i.ianKterritig irmn nnjjravpd 
ptates Cr woodcuts, ftic. These ililfei only in tlie 
laianner of upplyiiLg the greyed draw-anga to the 
vurfaco of the atone. The printing from them is in 
nearly aL| oasc^- iiScnticftl. 

T/u ildacs. The iiimmtiba ^narrfus of Solon hofen 
in ilftvaria furnish tire heat atones ; otlmni cf 
interior- qiiality *re nbLained In Jt'rance aod Italv. 
The stones are composed nf liiiue, ctfty, and sili- 
imous earth, and ere of vatioua hues, from a 
pal* yellowish -white to a light- buff, reddish, pearl- 

K , blue, and greenish colour. ,TJm»o of a uni- 
gray colour are the beat They are found in 
bode, MHKinieneiug with Inyera of the thickness of 
paper; the thickness required for printing-aronc* 
Eiemg fn>ui nljuut E te 4 or h iucli-ea^ Whan in 
the quarry they are aoft and easily cut to any 
rOquif-wl siwx They are afterwards ground fane to 
face with amid and mute, ami when quite level 
polished with p uni ice -atone, and finally with 
nmnoth ^M>lhihlda *ip>no. Sheets of line faired with 
thin coatings of artificial stone have boon intro- 
Hlticcd, hut not n a yet with much success. 

Tits writing aitd drawing Inks and crayons 
are oantjmacd of laid, ham soap, white i'nx, 
Mhelt-lac, V^tetlan terpentine, carbonate of soda, 
and Faria black. The proporfiona na*d and the 
metlimiH of mantifacbiirie vary CDueideTablyj All 
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btsmicar J may be :e^arileiJ, in so far as their physi- 
cal propsr-L-ka arc concerned, as cintmenta haring 
the consistence of nil, while, eh*m Lcn-lty, most of 
tkerrt wajiw— that ia to say, com pounds of oils 
and alkaliea. En cunflcquence of thdr slighter coi|- 
si^tencc, they are rubbed into the akin ano-re readily 
than ointment !. Among the niuht intjiorlanf of 
thtriL are : Linitnr.jii $f Ammofiia, popularEy known 

as //crrisApra n»d Oil, which is pieriared hy mi vine 
and shaking together solution oi ammonia a-id 
slWsil. and eh employied as an externaJ stimulunt 
and rubefacient to relfev* neuralgic and rheumatic 
pains, lioro throat, tic. : Soap Ltnr'mfjrf, or t^jerfef- 
eOr tire conitUuCnts erf wluch are .**i>iLp, vitinphor, 
and spirits of rwemary, and u-Jjjch ia used in 
^ciTsuina, bnuisee, rlicumatisni, (to. : I.iwmeui of 
Limf, or GerreH. Oil, which is prepared by mining e»l 
ami shaking together didaE ntcnanresi oF olive or 
lisiMnl tjil and lime-water’ it {<* im eptceltent ftjTti- 
CAluin to burns ami scalds, arm from sis j^enersJ 
employment for iJlLi purpose at the Carron iron’ 
work« has derived its jiopular rtwu* t Cfimpker 
ArrtEwtfiirf, (rfmsialing of camphor disaoLveii in olive- 
oil, which ie used m sprains, S,-n!:;i , :, l ^nd glandular 
cnUcycmcnte, and which must not Ijk conbiundtEl 
Yi II I i UQffipohttd Ctimphnr I. c>j t , which contains 
a eoneidenable quantity of amnmuift, and js a 
powerful stimnlftTit and ruheFncient ; un<i the 
Opium Liniment, which dohsiate of softp liniment 
and tincture of opium, and is much ampJoynd rm. 
an ajLtalyiu; in neuralgia, rlicumatism, tii-c. These 
are the chief liniments according te» tbe old delini- It 
Lion, but the lernu Jifui gradually come te> be iLpplted 
to cinctures ijEtend^t run ijxtereftl use. Such ate men 

tlie liniment* of aconite, belladonna, e-*o thnridce, < fL _ 

indinr-, l^c., wbicli wc made by treating the driEg«i chiefly in Uhi; in 

with alcofiol, and thus obtaining a eftneentra-ted I'-iirEtpc. The Wj®} 

tEnetere. jdant Iulh sU'jeik j I f 

LillAeed, tho Boed of fins, largely tmiHirted fiwi ( llt| l rtiMmte of Nm 

thrs Continent and India, for making fwi^f-.vif whitish violet /If I BA 1 f 

aad_ ail-rtik f , In makiatg these the aeeds arc Jirst fiowens. 1 1 ml \ Jj 

bruised or crushed , then ground, and afterward* “ fL "htivc *it ) IW^> I 

aubjwted to presaare in a hydraulic or sciew press, tlie Hooch of 1 ' 1 * ' 1 

sometimes without heat, aiul someiimaa witk the Europe anil of Ejqunri-^ y/o^ritj 

■id of a steam heat of about 200' {03 4" C. many parts of a. owl 

Litmeed oil Uj uaually ainljcr-colouted, but when Arift, ft^ far a& 

|U!riicctly pure it is colourkaa. It haa a peairliftr China. It is cnUivR-tcd in many countriiw 
atiii mthcr diflagreauLblc odour soud laate. It Europe, ehielly in Spain, nri<l is come ox teat 
is chiefly ujh^T, (or making viLralshce, painte, &c. Mitebam In Surrey nrid at Pontefract in V^rStsEii 
Th*t made without heaE ( eoftf-i/rviu^ United -ail)- The roota are cxteuMEvcIy employed by pon-l 
is purer, und leea apt to become raiicld, than brewers. They are not imported Into firitain 
that in making which heat is applied ilv cold “^blembl? quantity, but the black inspi^i 
expncBfiioii the ae*d yields imin la to an ™. r o*tra*t of them ( Blnr.k ^nr Eir Stick LiQmria 
canh, and with heat from ES to 27 par cent, of im]mrtsd from tlie south of Jiuiu|a;, in n 

oil- Linseed -oil bnilod, eitlu^r alone nr with Dr packed in bay -leaves, m in boxes of ala 

Litbargs, white lead, or sulphate nf line H |„„ ® into which it bsa Ireeh iun. Liquorice 

much more rapidly c-n exposure to the air than ^ ot| jeitiEM , a usd! in the manufacture of sweet taW 
the onboiledl oiE : and boiicd at drying rii j* Liquorice Ea propiutated by slijre ; And ftfteraplan 
particularly adapted ter many nsca.— "Hae Oil-cake ^ * * 1 " s WL ‘ n nradc almoat three ycaih- muat elry 
fq.v.i mad* in expiring tinned nj] is very ttHtel b ?° 1 rfl 1ke IlMlU 1h '- ”? llMe ' 1 

for feeding cuttle. Linseed Usdf is excellent food 11 e tli!fn tikerL D P- Lmuortce requi 

for cattle and for poultry. The amid coata wlmuiud & ^ WL *i wcl - Lcnchcd ami maiitire 

in ntueiEftgo, whicbi fownn ?l thick ^E3y witli hot tk - ™ ca E^uctratLOg to Iho deptlu of more thfti 
water, anil Ea very useful ter fattening rattle,— and straight taproot* being rnoet eatecmi 


B.iijiiurltte ( (llye.tfrrLtzn. b a yenua of pcreitnial 
lierlwwou* plants cf the niEtara,! order LcgiLrninfi-srr', 
sab- order Pupilionftccff, having tong, pliitnt, sweet 
roots, and generally cupping root -ateoka ; pinnate 
Ir-ftvts of umny kftfleca, and terminating in an (kid 
one : flowers in espikes, laceiiLca, or ljeail> % a 5-cEeft, 
2 -lipped calyx, and a. 2 leaved keel. Tbn ftucient- 
G™k name, now the botanical name, signifies a-o.-j-j-; 
nidi-. fit hi i it, by coiTuption, liquorice and uEher 

modem names are derived. The ronta of Jiqrmrice 
dcjM-nd for their valuable totiqK'rties on a sabataiuoe 
_ , f-wnc, ellie^l to siLnar, yellow, tiane 
parent, unen'statliMftblc, aolubte in both water ond 

ulcohoJ, Mi-, tul IciLrijj; r: i :• r i a -j :-h :■ 1 3 1 j 1 1 both with iuhiIk 
amd with hiLunii, 

....... — ^ 
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descriptions can be purchased ready prepared. 
Tlie greaay injf nc Jic^i *re the important parte; 
the black: u only added to enable the artist to »ro 
the eflfect he is producing as he (teen on- 

Wriiing or dr<wrin(t on stone is performed with a 
fine pen Or hruali, or a ruling pen for straight liflea. 
The mb La mbbed down a little water anti 

under gentle hem, Lh the Fame manner a™ China ink, 
and the aubiect may bo t-mried ab For a drawing 
Ait paper, Great car* i* necestary in handling the 
atone, m ita afiinity for greosLi ia »c been that a 
finger-mark w-ouM ff&vehqs into a black blot in 
printing. When the drawing is finished it in 
covereil over with a nntution of jjum-arabic in 
water. This gumming iLLla up the pores of the 
Stone on the nmlrawn parte, (uid prevent* the 
greasy lines nf the drawing front spreading. The 
■tens in risen removed to the prlntEhg-preHa and 
prepared for printing- The gum is fiiat WAatiod olf 
with clean water, enough remaining in the pones af 
the stone, however, to MSUt the water to resist 
the inh in the subsequent printing. The stone is 
then damped with a canvas ninth, and a roller 
(made of wood or iron, moored with one or two 
thLokhftwefe <p( flannel and an outer covering nf fine 
leather) charged with printing-ink In juiasttL over 
the stone till every pari of the drawing is thoroughly 
inked. Any aecnlen tal ftTeaae or Jint^r-marbe will 
now become Tuibto, and imMt he removed with 
add, wr.riping with a knife, or polishing with 
polishing storm. When the drawing In iriaffis satia- 
factory the Atone is WMhtd over with a weak 
wlu thin of liihiu odd in gum -water. T his iJrAreo, 
as it Lb called, in a very important OptUKlhia Tf 
applied r/KH si, mug the arid would remove the draw- 
ing completely from the stone ; but when diluted to 

the proper strength it gently oatn away the surface 
of the Lara parte of the stone, opening up the port* 
for ttuo belter reception of the gum to he afterwards 
Applied, thoroughly clean* it from ^raa&s -soils, and 
sharpens the Ilhoh nf the drawing. When the 
atone !■ sufficiently etched tho Acid b washed off 
and another coating of gum. applied ; when this is 
dry it iu again washed off, and, usually, to clean 
the Atone from the drawing-ink, the surface is 
washed with tUtfJKflttne. t or all that e*u be now 
Been on the atone llic work ia quite Lost! but St 
eh duly the black ink that ia washed off; the $rta&e 
linea are in the stone, which ie all that ia ireceeaary- 
The atone ia now damped with a doth and inked 
with a roller till all the drawing Li black again ; a 
piece of paper is placed on the top, jumsed through 
the prcw, and when taker, oJF has received an 
iinnreaBnjon of the drawing. The damping and 
inking in repeated, for every impression, and when 
the Atone is put away or left for a time it ia, for 
nreft£evatiuii, wvitki 1 with the ind hpeasablo gum, 
which is again washed off wli*J» printing in rieunied. 
The ink for black printing ie com|Mi**d nf Fans 
Mack, ground up with vimuh made from boiled 
lirweit-osl. 

Writings and tfisprtriija jimm-a on prepared paper 
and transferred to stone for printing are, ptrhapa, 
tW moat important item* in general billujgrapjiic 
work. The- Inuwfer paper in | mu pa red on one *we 
with * coating of isinglass, Hake white, and gam- 
boj^e, &nd afterwftrda &miOoEh.cd. by sevcniS 

times through a pies? over *■ heated atone, The 
writing or drawing is made on 1E1L1 preparation with 
a pen or fine brush with tlio lithographic transfer 
ink, and when finiahed ia transferred to the stone 
sii the fullering mnjirier. The pa-pt^r i& pot for n 
few minute* between damped blotting-paper. A 
manned poliihcd *tene ia put in the prroa, the 
paper m pliMd with the coatodl Hide □ pon. it, and 
parsed several time* through the piece, after wlitch 
the paper ia damped with water am! gently rubbed 
•with the finger* tU L it comes easily on. leaving the 
drawing adhering In the atone, The atone ia 
gummed over And proceeded with as already 
described. After the fimt inking-op, ami before 
etching, any defects in the transfer can be touched 
up wjlTi a pen or brush- In France and some other 
countries this class of work, however, is genarafly 
either direttly drawn or engraved on the atone- 

Freah impression * of litnographs. of engravinga 
on wood, sUsd, at copper, and of letterpress may bo 
trfiJLafet-rei to and printed from the stone by the 
above process tbft paper uecd being prepared with 
a Ntrtwinl eornpoeition, end the ink a mistnre of the 
writing and printing inks. Many subieetB, auch 
an IT 1 IISJU titles, &c, s are engraved cheaply on rine, 
expreealv to be tranafen’-eo. to Atone, When the 
design is a Eli ail and required in large numbece, It 
may be tranefcrrfiil many times on sure atone. 
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and many printed on one aliorrt id paper at every 

fzngrttving on -rfrfna, a* called, ia another method 
of putting a drawing oil stone, aud la aa follows, 

A pnlialjeJ atono ie oovewd with a coating of guru 
alightly coloured ; thia is aftnrwntdji roughly 
wsiaheil off, leaving only a vary thin film of tho 
ftuni, which can !»e tssfly cut through. On this 
ground the d rawing is OKCcutel with etching-points 
oE dumoLid and stool of vfuioub breadths, cstaetly 
as in etching, the surface of the steme hieing cut 
through the gum in making tlie line*. When the 
drawing is finished fcny greasy matter is nibbed iuto 
the line* and allowed bo remain an hour or two till 
tbs ausue has imbibed enough at the lines, Tire 
gum is then washed off. and the atonn damped and 
inked ami proceeded with bjh above, csocpl that 
engraved stone? iwe generally in ked with a dauber 
—Ho. a piece of wood covered with enrj or two 
pieces of Hannoi, with which the ink is robbed into 
the lines. , 

The following modification of thia proems i" very 
useful when a photOgreph or drawing bi^- to be 
copied in line fur the atono. A thin Bliwt_ of 
gelatine is placed over the subject to ba copied, 
iuid, it being tTa-nsjiareitt, a careful drawing may 
be nuuh: on it with etching point*. When linifthod, 
lilliouiaphic ink i* rubbed into the linen and blits 
gelatine placed on the alone and the drawing 
transferred by pairing through the press. Tlio 
weak point of thiH process u that- iho gelation 
is apt to warp on the stone and spoil the transfer ; 
sil wtiioh case tlio d miring is loeL 

CAalk-dniwi 111 were, before the iuvcBtiOh of the 
etcam lithogrepfik pre&a, and still on ™re oceaeuHiH 
ore, drawn on grained stones- The grain, co-stbc or 
line as required, is jmjuirted to the etouc by grind- 
ing w^ith Hand of varying degToc? of fiaeneaa. Tlief 
ilrawing Lb made on the slon* with, lithographic 
crayons in the sow* lOAuneras the orHlinwy dTaw- 
ing chiidk* on ordinary crayon ■ p*per ; when llniuhed 
it is proceeded with iup before. Very lieautiful 
work can Ik predused in this way ; but as, owing 
to vfttiouu cauhSfci which arc too technical for our 
apace, the grained hIuill- eanoot be printed at the 
steam -machine and hand-prcs-i printing I* too OS- 
pensive for modern roqulrenreub?, such work La now 
almost iruarialdy t^eented by the graii\vi-jwij>tr 
jmuccw. A sheet of copper nr either inetal ia 
grained on the surface by aquatint, stipple, or 
ruling-machine ; jiapei', coated with n wlijt? trans. 
■forcing ground, is passed through a pteeo on the 
Fa.ce of the pr;qk«.red plats, becomes impressed 
with tho grain, and may bo drmwn on with litho 
graphic cnalku in the sent way a& a grained 
stone. This drawing ia tranuferred to a Jlal or 
[Kiliftliftd stone in tlio same mMVncr a* writing or 
pen drawing, Mid print™! Eli any Lithographic press. 
Very good work is produced by this process, but tire 
result of titeaDmowliat artificial fjrain of the copper- 
plate is inferior bn ilia beautiful main of the 
ground stone. In tlio United State* dm wtnga am 
made on grained stunaa iuli! iinp-Tossion s trans- 
Ecrreri, to flat stone* for printing! out thin pmoeoa 
iitLi not found nmch f&vourin Great Britain 

Photo lithaprtiptLy ia a very useful method of re. 
prod nciuj- in any siio, for stone printing, exiRG 
tng drawiD-grj, such jls iLirbi Lcs-ts^ plana, ruapB, tice, 
A photo- negative of the required fIto bi taken 
from (be drawing So be reproduced, and ia exposed 

to light over a thin film of M^h rt>niatLm*li gelatine 
on naiMii. The paper, after lieing soak&f in water, 
whirii takes out- the bichromate unaltered by 
light, i* stretched on a ri^t of glass and uarefuliy 
inked with a velvet roller. Thn ink uniy adheres 
to the paros rendered insoluble by the light, ami 
whLoh have remained dry during the Making, and 
leavee the aoluMn jsarts.. which ore wot, rjnitc oleiua- 
'['hi* is trainFarned to aicsi; ih the ordinary manner. 

Chroma- lit fiQtjrtfph-y i* tiie niost lrfautiFul of all 
Che methods of printing from atone. The, object 
IrtiiiL^ t* prcnducjc, n-f an pwnlW^ Eftfi-BiniilcM 

of pictures in ooLour, it is nisreeaary to employ a 
nuEiibur of ajtonea, i ■■> »i>cae casoti an maJij 1 aa twenty 
or thirty, each printing a sepa-rmte tint, to jrrodace 
the in finite variety «t colour in a finished eolour- 
drawing. Tiro uaual method nf procedure Ls a» 
follows- A careful outline of the entire derign i* 
drawn or , or tninaEarred to, a *V»nc ; from this, 
called tlio key, os many oujkios are printed as lhi L re 
are colour-stone* required, Those imprefwioriB are 
dusted with dry black nr reddle, and, being sot tiff 
cm the colour -a tones, form guides t* Gie artiat in 
drawing in the various colour* ^ after which tlie 
key line* tan bo washed away with water. On one 
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of these Htonce tho guncTal effect of the picture ia 
Ad mutinies drown, and this, priiitad in a neutral 
gray, forma tlie basis of the finished print The 
other stones are drawn separately to Correspond 
with the different robnirs required to produce (ho 
necessary effect. It will be easily understood that 



: givon 

likclv to Ik produced by printing ntre tint over 
another, Itave to be cunshiHred, and give scope 
for a meat deal nf professional skill, There are 
many (Tiffereat methods of drawing tlie tints oo the 
atone which arc too toohnicad for out limits. The 
finest work ia done byatippEe,. drawn by Jnrod with 
a lino iim i:i, a method ro which French a*rl 
German artiut* on sum* are very akilful. Tlie 
colour «toneH are printed in the -Jaanner alreoily 
deecriiied, except that euloured ink* are used in- 
stead of idaok. The different enjoin* varying in 
number from four or five t*> twenty or thirty, Iming 
printed by separate impressions on the ramt paper, 
it is obvious tliat j^ieat care i* noce-isary to mc that 
every imprenaum is exactly fitted to the ntherfl, *r 
exactly vcyistcFfd, os it is caifed, Scvrmt mechani- 
cal appliance* are used to secure this exactness, 
When the nseemrv tiumber of inipresiiiuiis: have 
been printed ileihI tJic atone haa te be cleaned for 
totntiier subject, tho surfart; muat be lalmrtnualy 
polished down fill every vettige of ^tftaae ie ro- 
moved. 

Such ia a brief outline nf the different inethoda 
employed in titlte^ropliy, but each method ia capable 
o-f lh finite numbcT of variations in the bands of 
different opers-ter*. 

Liifaitp-aplLie presses vary of much io eonHlructriWi 
a* throe for the letteqirexs. The hand-prero ia 
very limpk Tim ski ire is placed op a movable 
table;, ired a tyxnpan, an, iron frame covered with 
leather, fold* down over the paper when placed, 
on the alarm. It i* then rolled under the ecraper, 
^enurolly a piece of boxwood fixed in an upright, 
which applies the fiitsiSLire. The damping ami rnk- 
iniiare dona bv hand. 

The first self-acting litling mph i-c machino, intro- 
duccd intn Britain by Sichel of Berlin and Vianpa, 
failed from the fact that it w*a ciHiBtjucted , like 
the ba-nd-prtw, with a scraper arrangement for the 
impVWSfcn- This produced ten mueh^ Friction, 
rendering speed dangernpa, and work difficult W 
keep on the siun-r ; and it was not till About I860 
that the machine as at present l in nee, with a 
cylinder for the pre**ure, was introduced from 
rronwr It it* oomewhat an adjrotatton &f the 
tel let press ainglc-cyli offer mpeh ine ( see FROTISfi ), 
and a vi;ry bnei description will mriltee. The 
Htcm-e ii placed an a movable which can be 
niirod or InwicrciJ xcoordiag to the thickness of the 
atone. The sheet Lb fed in at the kip af tho 
cylinder, whence a gripper arrange meat lead* ft 
aver the stone- At one cud are the dumping- 
rollcTu, which are covered with aonm- soft absorb- 
*111 fabric i and at the nlher the inking-rellsr*, 
covered, with the finest French leather, with ink- 
ing. tel ite, duct, and distributer*. The stone possro 
first under the damjicni, then to the in king- roll era, 
thence hoC-k te Itia cylinder to print tho impression, 
and no oa ad ijyfrriiijjn, 

Zifuxrprapky, th* invention of EkrlwrJ of 
Bavjirire, is an application of lithography to line 
plates instead ol *k>*t», with some necessary 
mod iffcatifm ftf Hi* etching and. printing. Its. only 
advantage is in connection with veiy large subjrets, 
as the zinc is more portable aod less liable to 
breakogr: ihari alone. 

Lithotomy (Or. litAos, 'a Rtenc;' fomf, 'the 
act of cutting r l, th-c technical name for the fti.irgical 
operotiuiL popularly called actiing jer tkt ttone, 
A* most of trie svnijrteins of stone tn the bladder 
( which are notice*. I in the article CALcULtraj may be 
si> nutated by other disease* of the bladder and 
:l:: j iLrciit juirte, it is ncCftsHAry to li^ve oddttinnal 
evidence regarding the true nature of tlie case 
luifnri.- rcrortin^ te no H rorioiiH, an oprrafLon a* 
ItthoUnny, Thin evidence is afforded b_v mur/diny 
tho patient^a aim pic preliminary operation, wliicu 
ounsisL-1 | 1 L introiluuijig into I hi; hwlder, t!inftlij[li 

the natural urinary passage (the urfetlira ), a metallic 
instrernent, hy' moan* or which the etone can be 
plainly felt ami heard. 

Lithotomy has Wen performed in various ways ftt 
different time*, both in the perineum and above 
tlie pnhes. The earliest form of lithotomy » 
known sa ctiltina or the §r\pt, or Ce! tits' e mHhod. 
It received the former name from the steno, after 
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lnsing fixed bv the pre-saure of the fingere in (.he 
anup, being directly cut upon and extracted, The 
Marian. nwlJttMi, In'ii !■ i it- 1 iMfl (he L*rmm™-,u!L idea that 
nieiubranntw part* would not heal after incision, 

¥ilj:fo Lht;Lr ib l.itnl K: il W-jlji anmr-.-i natively harTO-le?*, 
was the operation mai niy in vo^ue for •. - urly 
3W yOara, Li 1 1 hi^n- .TrremiC* introduced what ie 
essentially the method now in use. n wire! den 
1 J7!fj 1 and Ljstoia In (fcc Gr*L half uf tho 13tk 'can - 
Inrjr perhaps muet deserve mention ainr>ug Lb- 
many murrain! who liavj enWquently improved 
Ufinh Lite Original operation, 

TJie iittf/til ojumtf'un, so called from the lateral 
direction in which the incision In made into (Lie 
skin of (lit: perineum ami (Lie neck of Ure'hlnrldfu-, 
in order to avoid wounding tPi-n rectum, in that 
wli ieh , iv j []■ various mLnoi tucKlihciLlitnui, U gi'r.cr 
ally employed at (ho prewiLt day. I'Vfcre Jacques 
t£en.iA to have devised the iiaetnrWI anil (0 have 
practiired it with nuich Hncre^e i ami in l"(ffi he 
I 'i 1 1 -I i- 1, '.'il a description of It. Tim .ud vo o' iLg,-: cl 
this opera! ion, by which a free opening, sufficiently 
large JOr the exl met Lon of nil Y.lL VCry forge stone*, 
tui Ik made into (lie bladder without laec-ration of 
1 lie ]sjirta nr injury to Iht rtttUIn, was immediately 
revoj'niaKl by the leading sur^eona of llio time, and 
the Marian pr-uaw** wils at. once universally giver 
np. Other varieties of lIh- y-i 1 r J n imlI (ipcriuinn arc 
iLTincd nreilfor, bilateral, ftc! 

The SHprajjltbif or Fay . A o^hcfuliotL Was first [„t- 
formed hy Fierro Franco in 1M1, and has oevji- 
rintially Ireon employed ever since. Tt ban recently 
I lean proponed by anme aur^eona to use it in pre- 
ference (n perineal lithotomy in the majority of 
ra^'H ; but it is generally rusijrVcd for clont* of 
forgo Hire which cannot be crushed ami arc dLiEicult 
to remove through (lie mulct of tire pelvis. 

Ei oiii, the bJmrtjie.-^ of |En: Jr jcijlIi; 11 nr | 1| r.'i anil the 
c -stent tu which if can be dtlaied. ami. adJitiuiall) 1 , 
Front tli* atuifiiint'tivc nuity nf calculous aHt-elio-nx 
in women, (Lie operali'in of lithotomy in wel&om 
required in the fem.vfo rex- 
the danger of tire miernlipn increases with (he 
aye of the pattern. Slwtforira of IH^ ease* of 
In lei u] lithotomy in England. Elected hy Sir 
Henry Thomson, show n mortal I ty j;ni<l ually lifcing 
front d '7 percent in the patients under twelve 
year* nf to twine than SI per cent, in (lioae over 
seventy. The niorr general ad-npiion of iitlrntrity 
lirus greatly diininiBhed the number of cMM Id 
which lithotomy has to lie rwwwted to. 

I.ltllHii rfl y (Llr., v ot one -crushing ' Lllie surreal 
or r rs t ion nf breaking up il m km i- lei the bladder intn 
such email fragiEuiiibr: (hat they may readily lw 
expoUcd hv the urethra. Althnn^h (he imirortanra' 
of *ncli an operation haa lwen recogpifunl frotii the 
earlieot time, n Krencb eurgeon, Clviale, wiiocora- 
mcnoLKl ldn reaearches in IHI 7 r hut did irot perf^i" 
hia tirat ojifiTatioTi (ill may W Ti^iLnSeil a^ the 

diecovorer nf lilhotifty, The inatrumant whLeh 
(fim dl&inte oration nf (lie Alone is efT^ted Ch intro- 
duced in the *ame Jimnner aa a- i-atbeier nr wimnf 
imn the bladder, and, nftei calching the stone, 
either bore*, ImnimeK!, or oihhUi.^ it ta I he 

rt<m* in graaped hy the blades oF such 
rlil inatrumentLis i hntahown in the figure, 
and the hlnd-ea are then forcibly approxi- 
inated tneaeli other by tueane of a screw. 

The vai-fouri Jra^aafeiits arc gnuSunlly 
hEokHui down in the Kami; way l il I they 
ate small cnoughlii lie diM-liArycd through 
a GStimster introducctl for the purpose. 

Since (lie npe^dlnii wa*i Brnt inlrii 
JiLced, the [n,atnnnen!a employed both 
for crUhbLng tlic steuK nail for cvncnnlmg 
its fragments* have griutmvSly liet-n im- 
proved ' r and experien:^' lum showii that 
L his method ix c;l]k>iIi3c nf sli| impeding 
I ir hnti liny In tiic adult in (he v^tt 
miijotitv of where an opcruimci fur 
stone is ii i , o«s«*A3ry , 

li. used to be cuiufiilared ad*l«uhh: in 
the caw of nil hut vory small stenea to 
cplhIi and remove only a pojlior of the 
ealculius at- <h>a tinoe. T<k Hsgetow of 
S-cw Yvrh lwlnufs the eredii of reeom- 
mandine (in l»7Hl (tic nietlmd nau 
adopted by alruoal all anr^etmi. lie 
Have it tJte name nf lilkolapaxy ( l siL4niv. 
vvacwa(fon ! but it only differs from licholriiy In 
that the procedure- completed al one littlsng. 
Thw improvement w&n an nutcoiua the (caching 
4>f Ll(is of Mew York, who found it jatssibLc to 
intraLncc iuatniments nf larger sise, and tlti;™forfl 




V.:llC.-IIH - X. ■-4FW. P4H#| *, f JUU*(Uft - B, tUbBsUi 

"p'KOl<>;- -,. inOrlc.r vena cwi ; r, Bheijt for inferior »mk 

■:l,vj ; m, f-Einsitlii1is*t (uau.ro. 

ami iiiteetioee towards the iMHvrt Tbe blood, laden 

with autnticox ibKlW, tw lo pees ihronEh Ute 

livui before it tan get ioto the general eircnlatioD i 

in its passage it comes into in(imatc rdstinnnhip 

witli 'li;' minute bopatic cells, which niter its con- 

aLLLutiooi! ahetiacting or arlding various coumiil- 

uoute. TliC Info M oJie of the pro- 

dneta of the liver cells, which, ob- 

taiuing their raw material from /A ,, 

(be blood, secrete thia fluid inter / \ J A 

tiny dnete (dmiuH). These join 

with other vessels to form larger 1 

and foraer ducts {jnsrt as verna join 

with other veins to form Larger Jyp®u-c 

vessois I, which finally leave Lite f-:Wj 

liver aod pasa towaroe the g*ll- vfl7 

bladdor. flcte the flifo (lj-v, ), .which yr 

it rdiiMLanily secreted, L- etorod up 

ready to be fEiBchargtu] foto liie- 

intentine during digestion. The \ 

bile, which ia of a brown, Or b» \v/3 

aome suimafo, nf a groen colour, ie y7 / 

colcitited by pijpicnte (biliralriu, //i 

bilivcrdin ), whfoli: nndikubtedly (/ 

h t s -mi ii i n 1. 1 -■ h L (. L 1 1 r i products of hs.'jnO- 

glcbio, the colouring matter nf the Tig. £.- Diigr*JB 

blood, Tt appears, Llteiefo-ro, that ^ U-v* 1- - 

the red ootpusclcs of llte hLood t, t 

Which contain (his pdglUCIlt SFC op in- 

cruLtibualLy suffering mr«dlubieh, rx[ .n' bi ,m *- 
probably tbc old nud luteleaa cells higur ILveridl* 
Ung ilestroyed within tho body 
by the agency of other sells. 

Wlrcthcr thcii' n i'ii Lull Lion aeiual Jy 

Lakes place within the livcT in not yet abwlutely 

certain., but it is cfiriain tliat the liver remove* their 


iseolo etTcotlve than had been pseviouely cronmidcroiE 
safe. 

lr ail nits th« Einly condition'* wli ich general I T 
wiak-c lltholrity unadvisable sie ‘ extrotne atite, with 
liarduefLa of ntrocthni in the cafontos iteclf, and- 
CHuiil liJLi'Hrl narrowness or oilier oldt ruction in the 
urinary jv^-igr^, Tcn-liwing the cmpkrmcni of 
nrli'qun.t'- mill ruti:!' ill* Ltis]V; v --iljEC ! 1 | Sir fJ. Thikm- 
Mini. In clLitilien the nsk attonding litboturuy 
]s much less (lifin ju (ulultci. hut the difHcaltiee of 
ISUrotrity, In conseqaencc of ihe srunll ni^c of the 
urothriL, aie mncli greater : iti Ijuvs, cluwcfiite, the 
forme? operation is util I generally preferred^ except 
in the csw of very r trial t stones. 


Litmus is a neLE-knowu colouring mn.Lter, 
which is irlitained from wvcral lichena, ntchiofly 
fsfunj /.lyvurcu'u (m ffrmffE. The lichens are prjTvtlerod 
and JLge-iteiE with sunmoniacal fluids iiirinc. for 
cxAuiplo] till Urey undergo rfoount position, Alum, 
pntoxfk, nml Eaiti ■■ jLrc t|ienadded h and the mixtdte ii 
allowed to stand till the maximum degree of colour 
is observed. Sand anil ebatk: art; wlded to (fives due 
degrofl of eoliility, and (lie mass in (hen dried in 
eutjee, aud is rosdy for ihc market. Thn nxatt 
nature of tlm ehanges which CWite fo not altogether 
known - Lt 12 , hcwiwiT, oerLain that the pigp»cnl 
is originwlly red, and that it only iHroEimes hLue 
>|J tlm midLlian nf alkalies nr nf Lime. This hfoc 
colonr is sgiua Ldianfsed iikto n red on the sdrl Irion 
i>f a f rt-r; iivni. The use of litmn s-paper and tinctu ro 
nf litmus for the prir[Hisi* nf detecting the aridity 
oF fluids, £vc- is known to every student of chemistry. 

TrST FAPltRS. 

|jilr€!^ the unit of the French measures of 
cnikieity, fortli ilry and linn hi- It is the volume 
of a cnfuc decimetre (sci 1 llirrsmi, sail rsontaiiis a 
kilogramme of water at 391T 1 ^ C.) in a v«nm.i ; 
ii ie snusl t* A -22M167 TlriiixlL impensl gal Eon, 
and is therefore lew;' than a quarL- 44 litre* bwng 
-roughly equal in a gallon. Thn litre fo eulsllvlded 
deeimiJly into the rfsniitrt, tint it it™, Dud miltf litre 
f re* inactively t^th. and i^.th of a 

Ten litre* cunke arfre aiilrt; IW, a taerf pmrs ; l-Ow, 
alifoJEfrt The hostel Lire is the cankmen memrore 
for graiiv, and Is equal m O MMSOOfr UritLsh Imperial 
quarter, uruearly 2} tenpejiu] h*i*l-ieliL 

llvrr. The liver I* the largest gfond in th* 
body. It fniiii 2 4 tl>- ■ find 

ahowl IS Lnth«i from to Bid-e, fi or 7 iDehes 
froiiii ita bjiIcH^t to its pewt^nar baraw- It i* 
situated in Ihe right hytmchomdriac region, and 
raachcs ovor lo the Left ; bciag (hick behaud, convex 
EJJl Ion unpe? Aurfacc, wb-tire it lies in the cancsrily 
of (be diaphragni, and concav-c btfow, where it reels 


flow iotek the- bwiv of a baby. Id tbae case* the 
liver may bo finable (o excrete) all tbn pigment and 

jaundice will arjac. A similar condition will follow 
any ohst™ etion to the muflow of bile from (he 
IjseHgaH-e&onu, LnBsinrikat-ion oJdimta, ite.) The 
already Merited hllr, will in that case pspn baelc 
into the aysteru through the absorfomt lyinplL&tica. 
In the bilo btc ccrfajit organic: baits, tenrocholate 
and glycocbolste of sodium. It i* prnlarbfo Ural 
these reeu.lt from the dcatnirti^m of nl humeri, per- 
haps that of the ted- blix>d -corpuscles. Of thten 
ullIIh and tlieif rAle in the economy there >h much 
50 he learned i (hey arc probably iu part reabsorbed 
fro iei (lit: intestine lute the hlo^l. 

Tbeee functions of the liver onmmanee at an 
early pcrioi! of intrauterine life,, the excreted bilu 
Ph* veafleta of the liver are the oeeunLulating in the intestine, and formihg the 

lich comcH off from tlic cosllac greenish aubstancc, meconium. After birth the 

thn urgan with nutririit htoixl ; hdfo may lie looked upon not- only aa an excretion 

hicb convey* la tike liver tlie from tile body, bat as performing jn ita outward 

t intoetincs, spLeen, and atoroanlj, pjuwagr! (bmugh the inteatine tbe part tf an aid to 

fter the vessel has tamifkri like digeetion and abrorptiun [see BlLE, DlClSTlw), 

wtfo vviuh. mist and convey the lint tfic liver Ilelh other utid perbapa equally im- 
t Intel the inferior vena cava, nortant functions to perform. Il w 
is a grout glntidulm- maw pfoiwd house of food roateruil. Wheh the body ra wall 

veiiuT noasme from (he stomach imnriahed the liver cells store a certain quantity W 

fat. which they can part with during Hlarcation. 
jl In stall -foil nnimalK, beer, d rinkers, &c. the liver 

if- is loadt'd with fat, while (ho liver {pHi dt Jl4t 

-1 - lr a nf the Sinuihiitg goose foasriflfis of fat, with 

a\ S J & fiardly anv vestige of the original tiesne left. 

| ,* j. JHl ClaLiflc Ifornard lire uiiaeiiverer -of -one of the 

L/: iL Mr iJEL greatest funetioua of the liver. It appears that 

yl urHipIrmtci and proteid* absorbed in a aolabfo 

-yn-ftY M 1 form into the blood arc, for the moat port salted by 

’ j ST :J’ tho liver and prevented: from entering the jgwnorol 

a£i,' F" il jftV ". M cireulation. The liver retain* them chiefly in the 

'J form of glycctgro sr animal ataneli. C , i 

■ 'tjt and after a good meal as mnch ts $ pr-r ceut, of 

r 0 ^^T the organ uiay oouiM of it atone. This glyoqgHi 

.,i ia tJren dfoebaraed from tbe fiver, probably in the 

, _ Thn j , form of a soluble "ngar^ as t-lre eemtomy is in trend 

-A' ., jpf f-uioi, r-ir L^lon- *, .L*p«a- df it. We have hero a wonderful provfofoo* for 

, mil ,j|.'-iil- . ii-, cctnmj hRi ni'."|“. regola(Log tire lufMl-BUriply to the tiBBuea, far it 

'tern uTKViwi’td by |H-titurtur. : J ■ »r, .1- would be of ofivfollB disadvantage to th-xni ware 

■ r ^i.] i - ; ■ i a ■ I ■ i - - : o j . J-XViTric Iicrti *li«y inuiulated with pabulum directly after each 

: T^nJ^muL^ for .luctrri MBsi. and then left without any at all. Many 
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pftrtu of til# body, this tnuadcs for Innton- CO, ue ]* 
capable of storing glycogen ud their own account 5 
liut tbio power En limited, end flip grout glycogen 
storehouse Eh tha liver, 

W« have already seen that there is evidence- 
that preieid suhntoiaeefi are broken down in the 
liver. The greater part of the nitrogen of to* 
proteid in excreted by U1.1t kidneys in the form 
of urea-, which substance, as has experimentally 
boon shown, bw it# primary origin in the liver 
itaelf. If carbonate 0; ammonia be injected 
through the organ It in converted Into ure*. 
which ippOare in inert****! quantity in the blood, 
and la excreted, by the kidneys. After a highly 
nitrogenous diet urea in. like manner 
In the blood, trie nitrogen having separated ‘from 
the proteii molecule- In birds and reptiles, where 
the nitregea waste of the body is une acid, nob 
nrea, the former sabsfaluto Ls alwr formed by the 
fiver, extdrjratton of the organ eaueing a marked 
diminution in the uric acid formation. 

Dukasei of the Livkil— T lie Ifvar, like other 
□■gone of the body, is subject to disorder and dis- 
aue, It ie subject to congestion front exposure to 
cold, ini] it b certain, to suffer from any 1 — 
longed violation of the laws of dietetics. 

European living in India who poroistn in the food 
habits of a cold d|iti»to, oUriougb he ltvt-Ji in 
a warm nue», is certain to develop a 1 liver,/ The 
hM#vdrink#t acquires p, fatty liver, and the dram- 
drinker an. organ in which the cellular element* 
bare greatly diminished, the nutu of the OTgan 
becoming men fibroua tisane. The inosi irn^hrtjiut, 
because tho commonest, malady ctuinected' with A| 
disorder of the liver is trim known at bit 
TTte acute form, or -bilious attack,' baa b#fti 
shortly noticed under Bile [ q , v. ) ; but many 
pc iTHjniH suffer habitualLyor for long periods from 
an allied condition. The symptoms are v*r- 
various ; but this.! mnut ccMiicisuSfL aria dull pain vt It 1 1 
a fueling r>f weight in the region of the liver, rwui 
pain in tho right shodder, usually worat after 
innul'i ; n bitter tiL-;tc in the mouth, with coated, 
yellowish tongue, dull headache, giddiness ; *flmei 
times drowsiness, sometime* fileeple-nsrieoa ; and 
gee a tally mote or leas depression of spirit*. Tho 
condition ia most apt to occur in IhOsO who take 
WO iFinch or too rich fowl or drink, with too little 
exercise. It ia probably caused not merely by 
deficient secretion of bile, hut by imperfect per- 
formance of the other fuDClioua of the liver, especi- 
ally the disintegration of albuminoid bodies. For 
tho removal of the condition the most important 
measure is proper regulation of tho patient's 
habits. -Great care iu diet must be enjoined, 
particularly a* regards alcoholic drinks, Of tliesc 
malt liquore and ivset or atrong wih.es are the 
most injurious j hut it is generally beat to abstain 
from them altogether. Fich dishes must bo 
avoided, and augur and meat be taken Lri modemte 
amount Exercise in tho open air is vsrv im- 
portant; riding is the most, walking probably 
about the Leaat, 1 ireful form, With regard to 
drugs, mercurials (e.g. blue pill l often give great 
relief ; but their habitual «m in daogeHvut A 
daily ilniUjvbL In Uta morning of sbine eaEine 

! =_ h !■ Ll ._ * L:,J u-m. 


is pushed into the opening, in the bolt, and by 
mesne of it? three puts the pins in the case are 
pushed up while the bolt is withdrawn. An exactly 
similar lock is still used iu the Faroe Islands, and 
erne very like it in &b Kilda, The Chinese for 
many hundred yesrs have luui a :m:ch superior 
vnodon lock with tumblers. 

During the lAth, igtli, and iHh centuries very 
ingenious and complicated locks, rich l v utmunented 
w-ptb, hammered iron -work, wore nia 3 e, especially 
in Germany, and in every collection may be eccu 
more or lesafine specimens These, however, wore 
necessarily very expensive, and enufd only he used 
by the wealthy, and the lack in ordinary uae up to 
tlie beginning yf the 19 th century was, t-Tio common 


may discharge through lung, stomach, bowela, or 
skin with a favourable result. Such wuir, how- 
ever, urn exeeplintml | ami the Lntredticticm of the 
anpiretor and of antiseptic methods has shown that 
ourgioat interference in such cyuen uo#d not be 
dreaded as it once was. Evacuation and opening 
uf liver abjosssea have in fact in recent years saved 
many lives that would otbrrwiM in all probability 
have boon naorifioed- 

Ar.vit. ytilaw atrophy of the liver ia a ourfmu oitd 
happily rere disease, chiefly affecting young women. 
™ in which rapid and intense jaundice, attundod by 
imrere nervous syiriptoine (headache, delirium, 
coma, fie.), but without fever, almoat invariably 
k*Jn fo a fatal issue in a few days. After death 
the liver is found imirh ilimijaiMlicd in ■■ f and its 
accreting cell y stc reduced to a mass of oily debris. 
The R-y mp toms ntuch rosmUs those of phosphorus 
poisoning; but the canaca nf the iliaemte are ea yet 
obscure. 

Civrhoiii of th* liver, or inf trstitial htpuiitix \ Gr- 
ins as an uriiadumatoiy 
.. , ‘see lH-Fi,xM:«^T[(fSj {s 
- — . the areolar tissue enrrouhdlng the 

The smaller hninchea 
[Nreuurei, end, as the 

s, Ismgcr breneb^ of 

betskme atrongutateri. and the 
bowed 

^ Mmniltfi. In tibia affection 

ific liver is proliably at firat somewhat enlarged, 
arid 'jccfLHLonally remains so, but in gniLOnd m the 
contraction of the etfualon goes on it at length 
broom** oonaiderably smaller than the natural *110, 
The ordinary cause of this disease i" spirit-drinking, 
V and it in popularly k nown an the ^irt-rfinjiArri-f Over. 

1 The obetructien to the portai eirooliUioh occasions 
the effnsinn of »c rn m gnlo the peritoneal cavity; 
and this effusion often goes on so rapidly as soon 
to force up tho diaphragm and impede respiration. 
The lower extremities may become anasarcous, but 
the arms and face are never nPToctod, The pOrial 
obstrnc tlon often also given rise to bemotrliage 
from the bowela or Htomach. fn a fully developed 
tasc of nirrhoais tbn livi-r is su ulLeri'd jjs structure 
that palliative treatment ia all that can be at- 
tempted. This must Ire directed k the relief of 
Hi* d ropey, and. if medicines fait to remove or 
diminish it, temporary relief nmy bn ohtainod by 
trippLug ] but the d Litanae in a very hupelem one. 

Amongst tho other affections of this organ are 
thO fatty ffikir. The liver in tli is CiiiiH in much 
enlarged, of a pale colour, and rounded at the 
edges 5 tbo diitfliLsn in uniat cnnnnmnly found ilhsoci- 
jiwd with phi IlLhSu and in coses of general obesity. 
Closely allied to this is ihe tnrdacmitt or livww 
liver {.<tft# Waxy Dieilasb). Tuberele, ayphilitic 
dieeaeo, and different forme of cancer, generally 
itcoontiory tn r*n*ot e-lsew hem, uic u 5 % nnfre- 
quootly found in this organ. It is also much the 
most frequent Hunt of Hydatid* \ q, v,J r 

Ltxlvftltioill lj*t- tvr. 'afthen"), a term employed 
in eherniebry tt* denote the jmrew? of wnahaiig or 
rttooping certain eubetsnoc* jn a ituid, for tho pur- 
pose of dissolving u itertion of tlicir ingredients., 
and so neparating them from tlie inartlubfe residue. 
TbuH, wood ash ts lixiviated with water to diwol w 
out ths carbountea of soda and potash from the 
SnsoWdo ports. The solution thus obtained is 
called a fiimnirn?, ™- i*y. 

Lank, an arrangement for fastening doors, 
drawers, fie., and retpiiring a kt?y or ather 
similar contrivanca to 

□n^n It. The early I- 1 - -; L« 

Egyptians nsc^l locks h . El H S ■ 

of rude con stmet. ion , ' '7?L 

whkkI .i and locks and 
ksya of bronze and 
iron have been found 

in large numbet* in e. Hi ^ r ^ 

Fompeai and Hcreu- 
Isuimim. Fig- E re- pigp. i_ 

presents the ancient 

Egyptian loci; ia seetiiiu : a ia the case, ieetensd io 
Use hi tun- < r fi. the bolt ; in the upper pwt- nf the rave 
are three opening*, c, t*ch containing a pin with a 
head to prevent ita falling foo far down. When the 
bolt is pushed home toward* 6, tire pins fall into the 
00 r responding three hoios, d , preventing its being 
withdrawn. The key ie a piece flf wi*d, t, which 


FJP" tirrAw, 1 ycilciwish begin 
affection, in which lymph (1 
l™ 1 effused in the areolar it 
branches nf tho portal vein. 

becomu cblitcrat«il by the 
lymph (subsequently contra* 
ihe veins and dneta I . I 
surface nf th* organ oasumos the uneven or 
nauoc known 


spring-look shown in fig. 2, and which is still aaed 
(or ordinary purposes. The bolt* d, possca through 
an opening in *a*li aide of the ca&e, and in held in 
position by tlie two notch&s, ££', which are pressed 
jLgainat the bottom *rf tire opening, c, by the spring, 
d, na the bolt b* looked or unlocked. The key, 
acting in the semicircular notch, e, in tho bolt, 
puehea it eitlrer to <me aide or th« otiiet as required ; 
the fig- repreeenta the bolt midway between open 
and locked- Certain notch** in the kuy fitting 
into oorreepondiug wards, /, fwtontd to the plate 
of tbn look, are supposed to prevent any other 
i muniment but its own key front opening the lock. 
The fire! Imprevenient on this; wets the common 
tumbler, lock ilig. 3), which represents the simplest 
form *s£ it ; « is the bo-lb t A, the tumbler, with a 
pixyection, r, which is pressfel by the spring, d, 
into tho notches, r, e, according as the lock is ojfien 
ur ssbuf, The Bey. by tht one liibvcniflnt, raises 
tin. 1 tumbler and move* the bolt. 

_ Barr*sn's lock, [HUented in. 1 77S, was. a develop, 
fn a fully developed menu of tbe tumbler priiicSple, By putting the 
1 ' x notclies in the centre of tiie bolt iuatead of on the 

top edge, the pia ia the tumbler had to bo lifted to 
an exaot height to imsi tho lxdr., rendering it rruicli 
mors diffiieultto pick. Barron subsequently added 
a HecTini3 tumbler which bad also to be passed by 
the l>oLt. Barron's Joi-m of construction m atfll in 
use, and it may be consiHioretl the parent uf the 
rn'M I otjl muuy-lufnVter *r lever lock, of which 
Moesh UiftL's ) 1 7^0 ) was tho first. 

The look patented by Joseph Ursmah in 1 7S6, 
and still inn- Ehf I'.bo recrignisoHi bo^t look* for 

certain purposes, is of a 

. J ; '" . '.w”. tliffcrcut constniotion. An 

|| | inner barrel turning Inrido 
a fixed cylinder has a ceu- 
trwl plu mi. wliioh the key 
works. Tiia key (fig. A) u 
Fig A. a "imple pipe with gener- 

ally four ahta, «, a, and a 
pin, t>; when it is inserted and pressed down, the 
ulito prow on corresponding slides working in the 
inner barrel, till, arriving at a certain pomt, Lba 
barrel ie released and can Ijo- turned round by the 
pin, b: another pin un fchn barrel moves tha bolt 
A spiral spring on the central pin k#afm tho slides 
in thair origihil poaition till pressed down by the 
key, The varying deptiis of tho itlite in tho key 
agree with tho distance which the different slides 
biLvc to be pressed down ; Mid, as no two locks are 
alike in this respect, each key can only omm its 
own lock. So much ooniidciice had tha Msesra 
Braiiisli In this look that darling tSie Great Exhibi- 
tion of 1SSI they offered a pme of two hundred 
guinetLs to any one picking it, whloli priw was 
gained by Mr Hoblis, *n American, who occupied 
fourteen days in devising and, making tools, and 
fifty . one buura actual ly at work on the Took, 
Chubb* lock, originally patoatod to 191$, b* 
r. further developruant or the many-cumbler 
principle, It in shown lift j fig. 5, which re- 
presents it no locked, and with tine inner place 
removed iho better to show too movement ; u is 
the bolt ; the tumblere, six in this instance, 
which move independently on the common, pin, c, 
each having one uf tire six springs, if, £0 keep it in 
position. The jtirmjUj «, riveted to tho bolt, must 

pas? throagh tiro #nfa,/ r ia all tbe tumblers before 
th*: bolt can be shot- Ab this gate is in a different 
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Fig. B. 

position in erery tumbler, ihey must lie ruined to 
corrfepOndingiy different liciglil* l>cfoi.e they coin' 
side tor the stu3ti|i tii For this puTpCW the 

kev, ji, has different. Blcps -mo arranged that, -when 
it w turned in the luck, each atop raises it* own 
tumbler to tire projM r height, mid. the step ireare^t 
tire end of Hie key, f, slioote tire b«U; tire stump 
jawing through lire yuim: idin g galinM* *pd s^p- 

C iiL^ into the Ni| iicCrt!., jJ, FU& tllC tlLn^btcni, 
y ific key, resume tlreir uiiginal position, In 
opening tire Jock the reverse of tins movement 
Hikes place- A mu, A, fixed mi the hockmwt 
tumbler and reaching over Lire topn of the nllrein 
b calk'd the defector. BhwuM any false k«y be 
tried iu live I nfik when locked, or any other means 
used which should raise either of the tonthtera 
loo high, an ingenious, amangcnreiLt fixe* it 
so that this lack in obstructcs! and cannot Jw 
opened, evea with iteowji key, till the lined tum- 
bler is reLowvd, This in dome by making an extra 
forward movement of the key, when the tumbkr 
will resume its normal poaiLioEL This detector 
movement i& intended as a precaution against 
lnnglnr*. anti also to record »uy attempt to pick 
the lock. Faliw mild it*. r, t, nne mode in the 
tumbler* to defeat attempts to pink Ike lock by 
feeling For the different- gattoftB by Lack want ptefi 
Bute of the l- >li applied by ingenious InALntsrrenta-— 
a method, diilkiLLt o* in may ivtredj, which has Wen 
a u£fiftAaf : Tilly u«xl -ujc^uiiFil all tijiiii blcr-lock^i ilii.Lil i h& 
specially (safeguarded., A movable circular curtain 
attached to the keyhole to the inner plate i» moved 
bv the af ten float see p nf Ike key. ei, aa it Lm turned 
round- Thin prevents an ireq luvLioai of the Lnuibloro 
for picking purpo^O* by means nf n loflcctor intro- 
duced into Line keyhole, while they an: moved by 
any LnsLi iLioeiit, ass pti | killer liilci he turned round an 
tire Lock without Alsu turning ike curtain. 

ItohWa protector lock Si ha a aerie* of tumbler* aa 
in Ehrd'a and Chubb 1 * lucks, but. Iti addition, him 
what is benaiftd a proitcior t shown in Jig- to It 
cnnftiataof aahaped lover, 
o. b, work try nri i Ik: |iin,e a 
which in riveted Into the 
bolt. A, And it- to kept to 
position by the friction 
spring, e. The utump, 6 
to fixed to the iijot 6 ctor t 
and, pabALUg through a 
hide in this bolt, nor-’, on 
tiie tumble?* \ not Been La Fig. to 

tSie hg-S at the other *111]^ 

of tfie bolt. Tins, uriaupcment entirely prevent* 
feeling for the gatings of iM tumblers by pressing 
|j|u-k the bolt [f any attempt to nuwlc to push 
hack the Tm>I C- when Jerked, iL onty iciovc^ the pm- 
toctor enough to bring diswu 4ke long tmn, in 
ihmt of the pin, d (fixed in the buck [dato of the 
loekh as shown In the fig- TSito prevents any 
fuither movsment of the bolt till tl ic protector l-i 
set free by a nligbt turn of the proper key. This 
leeh r wbeo in combination with another ingcmoii" 
an-angement called the reiHsh'wg tu.zzlr, which 
prevents (ampfiiing with faton key*, ha-i suceoss- 
futly leatotcd aid sttompta to pick ik 
Lord GHi'ntborpo (fonncrly Peotett-Denisoii) 
Inreaired a niodlficatlim *£ the lurubtar-tock wlaicli 
locks with a Imuidle, only requiring a AinaJ] key 
to oiren It. The keyholfi to no narrow that no 
instrument nbrorlB euongh to injure the look c*a 
be inttodooed. It has other advantages, and Its 
inventor alums that it k-i unpicknble, ft hue not 
been wtented. lie ie also the inventor of a dust 
estciudar for the key-hutas of locks, operated hy a 

^Mony OlJiijt yaribU#n of tlra tumbler or tavar 
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kx:k Lavft been invented which we have not space 
to describc- 

ComfjfjMto'oji locks arc wmctimea UBCii for burglar- 
ptool cafes. In tlieae locks the tumblers are repre- 
sented by wheels, generally four in mihiber, which 
can Im! turned indejncndently in. connection ^ tih an 
indsn en the ouUlue of the safe. The lock can only 
be opened by making certain moveruenta of the 
handle on the index, which cause the gatings in the 
wheels to ouiricidt!. The r<i ji 1 1 uililI io ■■ of n mullein 
on tht: tinier with the d Liferent wheels can be altered 
at pleasure, and. ef course, the Iwk nan only lie 
ripened by tho-ic knowing Llian ooni bioat Lon. The 
weak point of t lain lock in that the combination 
tii-y 1 m forgotten. The Vale time-lock is an im- 
nrovcmcnl, ky Mr Yale of PhilastolpIdiL oei the 
tlnae-tock invented by I-Entherfond of JcdbuTigli, 
Scotland, In LS3S. A wjLtek in ernnWnatlMi with 
the lock may beset &a that the lock can only he 
evened at a particular hour even by the owner. 

Chanwxbh-t-ty loekh wore drat introduced mto 
England by Mi Hobbs, who brought Day and 
Ke well's juvAir^ryifi'e Lock to Iki ruion in 1 SSI- 
After many' improvement, Mr Hobbs perfected 
bliiH look iu I eK, and in I BBS the firm of Hob be, 
Hart, & Co, inlrmSiLced a simple:? and cheaper 
Eorrn of Ll> Bv an iugCnSdUK mod ih cation of tho 
tmikblcTHi which wt net- nrpctM^ '.leecnbo, 

the lock may be locked by nJiy one of a gmfit 
n niu of keys, but can only be opened by means 
nf tha one which linked It-« Somfl thew Jw*h 
atfoTd a [KWHible clibice from about 0^,000,000 
keyA, any ono of which will l-ock It, and wbioh 
inLL.it be uwnl to open it again. To avoid Hla 
neocawiby having a nUiiLber of keya, d LfTeren fc 
welsn Are aupuliod whleli fi t -on the key -pipe to form 
the key. Tho weha ruay lie kept in the aitfe, one 
taken nut at random Ur lnck up with 3 the web 
remnvai front the key earripl Away in the wwiat- 
coat- pwket, aud tho hey Iiudb up anywhere, uso- 
Ichm toll the web 3a bought back. 

In tho ordinary safe Leeks Ute bolt* are heceH- 
aarilv cm a large acale, and, to prevent tho 
earning ahftut of a koy ef cnriaaponding 05^01- 
tude, thb Siftlte arc uaually ebut by meaua oE a 
handle, and a enmll lock with a small key lock* 
nne of them and fa&tcns them All, _ 

inte^dacha used nri street deevra which shut of 
th-AuLiM] vss, and are opened by eusuii of a handle 

inaule and akoy 
dutaiido, do net 
differ !a prin- 
rdple from ether 
locks. The Yale 
latch lock is an 
ingenious medi- 
S cation of the 
principle of Hlc 
E cyptipoi lock 
( iLg. I )- r Lt Im 
shown in Mo- 
tion in hff- 7 i 
a. t b ia tho hoy, 
F'E' >■ toll >hw- , t, e, 

rj in a movable IsiYjel Curuing inside Ilia lock ; 
| r 2, 3, 4, A an: livo psus pressed down by spiral 
Hurinip working hules in tho Sseil fiarti c;, 
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mga working 
rf," A, 1 arc ffve 


rirc uve corrcHiMi riding pine unov[ng 
fn ^ Inside barrel, they are of irregu- 

hit latigtlbs, am3 whm the key te out, e r /, 7, 
A 1 drop dowsi, ba shown by the dotrea Un™, 
allow Lug 1, S, 3, 4, 5 to drop into the hole* la toe 
ImireL, lisiug thii lock, As the key, wjach he* 
iudentationa exactly eorreHjm-ndinfr with the vjLry- 
ing lengths of € , / y, h, i. i« pun bed in, It raLBce 
tiuta* pinb till tlmy a]Ld 1, ti, 15, d, 5 coinerde at tbe 
junelLtm of Hte luirrel and tho fixed pan- tlio 
lock. The barrel may then bo turned and a pin on 
itfcduMta the boFt, nut shown in tEic fig- The key 
is a thin ia Ace of tempered steel weighing only a 
small freeimn of an camoe! Aud tlic keyhole uArre- 
spend ingty uarmw. 

Locks made foj vai ioua pijn>is.-iSs,, such jl? 
drawer*, wricing-dcsk^ ]>ortfoUoB. cuplmtiTda fire-, 
however differing in arrangement, are all con- 
etiuctod Lm Lbe eaiue principle- The ptwiifcJt, in 
which tbs lock to jl separate arrangAinsut, ia pre- 
ciaelv similar to other leeks except in eh ape, El 
[i-l^ itlsch a movable ltow which ia hmrked into a 
atopic or other fastening ami then looked. 

Ixioks for drawora, oupboArds, and tlm like, 
which nnly iHijuife to be Mpenril on one side, ere 
generally 'made with n lcall aI pin on wbieh the 
key, with a pipe, works \ bat in locks which must 
be opened from l?oth flidea this anaugesnent is 
Lniptxwlde. and the key Is solid, working through 


a hols in the Sock, It mb At, however, be symmetri- 
cal, so as to exactly reaoh the turning place nf the 
iock from either eide. ILocka which Ate mortised 
into the thickucae o£ the doer ora called mortise 
locka 

Many ingenious aatomatic latch** have been 
inveutsd for ealdneto util the Like, which shut nf 
themsclve* when the door ia clnscsl, aud, can be 
pulled open without a kn:y Ar turning a handle ; 
they aro nsisil when .security is not required, only a 
mnah* of keeping the door closed, 

l»OSarJthm3t * «crle* of notnlie™ having a 
certain relation to tlie asriee of uatural numbata, 
by means oF which many arithmetical operations 
arc mode pcsnMirAtlvcIy eAsy. The natuYa of Lire 
relation wiLL Ire nuderstnod by considering two 
elrirplo wrrics auch aa the following, (Yjls procneding 
from unity in geoiuetrlcal progression, the other 
from O in arithmetical irni^reaitiAn : 

Oenm. »ri« r 1. 2, 4, ft, 10, 32, 64. 123, 25B, E12, it 

Art th- serin, 0, 1 , S, 3, < 5-, Si 7, «, 9, ic, 

EE ere the ratio of the geometrical series is 2, and 
any term in the arithmetical series cxprcnscs bow 
often 2 lia* been multiplied into 1 to produce the 
corresponding tcnii hjE the geometrical wries i BhuSj 

in proceeding ftom I In l\2, Llicre have lw:co o stops 

nr ntultiplLcatijftiiB by the ratio 2 ; in other wortLh, 
the ratio of 3? to 1 Is conipoundcd five, times of tho 
ratio of 2 to 1. It wa» this conception of the 
relation that led to giving tire name or Logarithms 
to the terms aF Lke aritTLtueC.icAL senes, the wood 
logarithm \ iopm ctrtihtn&s \ meaning J ths 
number of the ratios,' Ac. to the uw that may 
Ire made of aiich ^leriec., it will be oireerveiE that Lire 
sain of Aity two logarithms (oe wc nliaEl now oail 
tlic terme of tho low^r scritAj Is tire kgMitlmi of 
their pTrulijot- -c.g- 9-^3 + ftj is Uls logarithm of 
512 { . !l y 64). Himitarly, the difference of any 
two logarithms is the toLTuithm of tire quotient of 

tire jlrera; a multiple of any EogaTithm ie the 

logarithm of tho corresponding Auudrer rnvwd to 
the power nf t-lre iiLultlph: c.g. A- | -— -[ x £j is fire 
Jogaritlmi of &H> ; ... ]0 J |, aud a eabmuiiriplc of a 
logttTit-bm is tire logarithm of the curreApotidiag 
iyknL of it* number. In Lhia way a with complete 
tableH of numbere, and tbeiir corresponding log- 
aritlii>i:i, iulrlltimi Lm mode to taka tire place of 
multiplication, subtraction of division, multiplica- 
tion of involution, and division of ovnlatirm, 

In cvnler to ntake tire setlee above given of prac- 
tical use, it would be necessary to complete them 
by interpolating a .-in L <kf ineanH iretwaen the several 
terms, aa will bo OKplained below, Vie liavccboscn 
2 &-• the fundamental ratio-, or base, as Ireiug most 
convenient for Llluatratinn ; but any other number 

1 integral or frartinnal 1 mijp;ht tie lukeu ; and every 
afferent baae, or r-ntf/x, give* a different sygtenn of 
logarithms. The system now in use has ]6 for its 
boec i In other word*, Irt hi tlte number whoso log- 
arithm is 1. 

Tho ide* of making n*tt nf aerie* ii L this way 
would flesm In liave Ireen known to Archimedra ahd 
Euclid, witHiout, Irewevor, resulting ia Btay pvaetLca] 
Bchcinci lmt by the end of the Iftth century Crigo- 
iinmetrical operationh bad become so oornplicated 
that tho wLra of several moil re mat Sedan a were at 
work to devise uremia oE ehortoning them. The 
teal invention ot Logaritbnia Is now unLvatsalLy 
opcriLn-si to John Naprerlq.v,), ltaron of Mcrchi*' 
teLLh, who m IhL-l pnuted Ills J/inzfriEi'.Ti-i^jf- 

isrF'fAfn(j?-Am. Ills table* only give LogaiitJinjs of 
n-jnftB, MK-incs, anil the other functionB of anglra; 
they also ljLlMjnr Linder the three defect* of being 
sometime* + and wHitetlmefi - , ot d-soraasiug on tbA 
corrcBpondiug uatiLfal numbers saciKAa*, and of 
having for their tWir I tire number pi which tbfl 
jngarithm ts I ) tire number whicli in thn aum of 

1 + 1 + + j— , Src- Eo many caWaUona, 

however, tho latter iBan ail vantage rubber than a 
defect. TEieae defect* wctc, bowover, soon re- 
medied : J'vlin Bpeidell in 16-10 amended the tables 
in retch a n tanner that the logarithms become all 
positive, and inerhnsred along 'WLth- their correspond- 
ing ciatmal numbecB. Hn nitre, in the sixth sdSt^tui 
of T l L a work H&241, CDSMtructed a taWe of Napier’s 
logarithms for tire integer number*, 1,2, 3, &c., up 
to L<i00 ? with their ill (Terences and arithmetical 
complcmoutn, heddea ocher improvement*, Spotd- 
ell’a to hie a aro now known as Aj iperAvliv in*?& nfijM*. 
] hit the gTTMLtret Jmprovomcnt waa mado in 1 61S. 
by Ibfofesaor Henry Wrlgte Iq-v.J, of riOmlnn, who 
Bi'ibetituted tor Napier's- tdcOBvenrent L radix r the 
number 16, and enccsi>L*d before his death In oai- 
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nutating the logarithms of 30,000 paLiim] number? 
to che new radix. Brio's exorticHiB were ably 
seconded; and before 16KS tho logarithms of aJ] the 
iiil - u mill uunilwirs up in lftft,ftOU had 1 h;- ; ; j l computed. 
Contpsibere liaire aLoee chiefly occupied themselves 
rather in repeatedly rr.:v Ihitsk- the Lutd™ alrewty 
calculated than in extending them, 

Cvnttr&ction (s f Tables .— The following in tiKo 
simplest methmT nf cotiatraeting a table of logp 
Biritnina cm Brjggp's s-j'Btem. Tno log- of 10=1; 
the ley. ftf I CK'j | -which i-- twice compounded ui ID] 
*- i f the loj?. of ] !>;■> - A, lie, ; and the iocaiitlima 
of all powers of 1ft cam to found in the swimo 
rii ilI i ilm r. Tim: iri tCT!nodi.p,re lugarith II lH are fftiLiu.J 
by continually computing geometric means be- 
tween two numbers, ene greater and the other Iras 
Lh an the imuiLer required. Thua, to find lire lug. 
of 5, take the geometric mown ^twcen 1 and 1ft, 
qt A l ] &2. . . 7 tlie earrespoEnlijig arithmetic mean | the 
log. of 1 being ft, and that of 1ft being 1 | being O S 
the geometric nimn Imtween 3'H^... and 1ft, nr 
.VftU?,,,, cnrreBjMHida to the arithmetic mean be- 
tween ft fi and I trr 0 "o ; the geometric mean be- 
tween 3'I02 •• and , nr 4'IZIti..., hua iLa log- 

arithm = J| (0 '"A -e 3) or Oflflfi; thb operation i& 
«m tinned Lilt tlie remiEt ia obtained to the noces- 
sary degree of accuracy. !n this example the 
twenty, Brat result given the geometric moan 
= SflOO.OOS, and the ennxjs.pondjng arithmetic 
mean ■■ ft ees.Wft, which in in ordinary calcula- 
tionR a Bed a* the logarithm of S. Since division 
of :i i:n 1 1 ,i.'i m oorreSpenus tosubtriujlion of logarithms, 
and Rinse £ - V 1 , the log. of 2 = log, 10 - log, 5 = 
1 -■0-0M37ft= 0-W1030. Tim logarithms of all 
prime jui nils;™ are found in the same way as that 
of 5; r .li«ii^ of composite rninilicra arc obtain ed by 
flic mlditinn of the logarithms of their factors-, 
tli hr the lug. of ft = Los, £ 4- log, 3 - ft'S-DldSO l- 
0 '47712 1 - 0-778151- This, method, though simple 
in principle, involves an enormous amount of calcu- 
lation ; ami the following method, which depends 
on the modern algebraic analysts, is much to be 
preferred, Acceding to th is method , Eogarith nas aTe 
considered a« uimicis. or rinwi'mof the radix | LIlii:,, 
10*- l h I 0 »^fcw =s, Jff 1 = 100. *c. ; 

and the lawn nf logarithms then beeetne Hie same 
aa these of indices. IjCI r represent the radix, y 
the natural number, x its logarithm ; then y - r 1 , 
Or, potting [ 4 fi fur r, p -= ( 1 + rt) 1 - and it is 
shown by the binomial and exponential theorems 
(see tin 1 ordinary works on Algebra | that y 1 h 

pm + P ^ + file., when; p - r - l - 

lJ 1 + i[r • 1J J -, &c,, the former wjuatioo 
csprraMitig a number a-s tlie sum of different 
multiples of Lea logarithm and the Tudis If ljp lie 

aubarituted for i, then y= l 4 1 + =-I 4--j— J-r + 

^n. , S'71HS-Siai2... which, as before mentioned, iy 

Jiapier's ridiK, and is generally tailed c. Hence 
r <m &' , Or n i>i the Lo^arLthiu of r tc: tho base or 
ladis c. Then, teferrmg to the above-mentioned 
value of p t wn huvn: log, r \ he. log. of r to the base 
e)-r - 1 - i(r - 1? + Hr - lJ 1 - Ac., «, w 
before, putting I + n for r, log, ( ] 4 - « j = « - *vs 
-I- - Jie. - a eenee from which Ing^ (1 + «) 

cannot bo found, unless ti bo ivpropoif fraction. But 
if we put - a f*r a , le^, ( I - a | = — a — s-V? ~ 

- frc. j; and, subtracting this expreRsiou frera 
the fnrmet, lo^r. ( | + n) - log, f| - a) nr Jog, 

1 + c/1 - a - £| a -r- n 1 /^ + a 7 s + *e-} ; and, for 
the aahe of eon vooionec, putting (n + 1|-/u for 
fl + a)rtl -■ it), in wIiLcIl case « - ]/(1!i a + 1 h we 
finally obtain log, ( n + 1 }/n =» s{l/(Su +l)t 
3 fR( + 1 y' 4 L/5| 2n + i J 1 1 &c. }, or Jog f { tt + 1 ) - 
loft, u + 2|l/jSt* + H +- lf3(4tt + I) 1 +■ l/^Su f I)* 

+ wc-1, if l bo put (or h eq thia formuEa, tlie 
Napierian la^atithisL nf 4 L-- at mire obtained ki .any 
degree of accuracy requiriMl - if 2 be put far ti, the 
Napierian logarithm of 3 can bo calculated, Ac. 
Now, aa logarithms of any ayateni have always the 
n*me ratio to- one another as the correspond mg loga- 
■ritltmB *f any othei- svatem, uo matter what Itabwe, 
if a munbcT can be lenn'L, which, when nintti&Jied 
into the IngariLliiki of a certain nuiiilier re one Tmso, 
gives ths logsrithm of the same number to another 
haae, thij multiplier will, whin mul tipi led into uit y 
logarithm to the first baae, produce the ccuTCd^uEid- 
ing loga-Tiili ra to the other base. The multiplier 
is called the modulaa, and, for Ilia cwiverelon 
oE Napierian into common or Briggs's logarithms, 
is eq ‘J :tl tu . . . : ao that, tujind thr. Wtmman 

logarithm of any nroftfn?', pnl JTirri Napierian 

l&garith-rn. iind TMlllipItf rt in/ ft 'il.UUffU .. . 

Ab in Brigga'a ay a- tern the logarithm of SO ii t r 
and that of iflft [s 3, It fallow* that all uumbcirs 


Section uJ « Lucqjen Lamp : 

A, klr nbpriLj, I ft, mjimOCK |Or i :n: Ij-iiLI ml'- slih,|i|y Of *Lr tO 
tjrarr; a 1 ', il^pcncli for contra Urn 5 -tN.hwdL. C r -rati for 
l,i-*i:ii|| all-; fi, lx-ir:,,:r | H, 1iur»rr-liit><: < ; f, l.lnlacr-tllbk 4 
<J , dnp Ewk far cnckn«d molktura; H, vac to drain : b caU 
6i«ri ; j, dii :il] kupply; L, ,.-l I wdl. 

Lncigen, which was first used in but for 

it, un ivecital lump the vertical type wo iked hy 
emnpTossed air may be taken as tbe brab, which, 
with 1 l1.oii I, IS lii, pnfiHure nt tlit) Iml-pOr, given the 
meat regular and effiective light. 
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Ly*. n term Aomctiniw usod to denote all sotu. 
C L-fil: m Dr as Its-, tint more i'll aurally appropriated u 
solutions -of the fixed aJk&liee, potash ami soda, 
in irate- Tire sal inEunfl of cau&tie potash and eoda 
are caLEed caustic lyea ; those uf tneEr carbonate., 
mild lye*. The fluid 'vHLcU remains after ft eub- 
•b titter ii'ir- been separated from its eoluticji by 
ciyutatlisatEOP w called the jnvihtr iy f r 

Lynch Law, the Mifemciiry trial find piliiiiiti, 
ment of offisndcra by private atid linautnorlMd 
psrwns. This mode of Briniiniataring justice Ite 
wea necessarily employed in countries newly 
settled,, whfr^ the power of the d v i L srevcmmcnt ia 
not yet sufficiently eatablEsI icck The frequency 
with which it- has been reported to ;n the southern 
Arid western state!, of the American Vnion, how- 
ever, se a punishment for serum.:; criminal offeiaces, 
ie to tie referred rather to ft doubt on tin: jmn: 
of the met as to the adeqnftcy nf t-Si-c ordinary 
lefiftt machinery, In the sis years ISii-jia Itie 
mirubty of murdera in the United States was 
reported oo 14,770, of lego! executions 5HH, and 
of tyjLiiEiin^H 375, Of course, tho infliction of 
any minor ptraishmant without Ifj^at trial con- 
stitute I vn-nti taw iscc Vigilance Societies), lmt 
the RilMj.'U term 1 I V‘ 3 m : I l I n^ r ' niMLallv i iiiptrOA capltul 
punish mcot. — Tlte phrase has been' variously traced 
to ft Virginia Holilier uml nn a Virginia ik-mirr nf 
that name, to one Lynch who wm. «rt out from 
Fngliuul n'sum t ]6fj7 to suppress piracy, and to a 
mayor of Galway (a.v . \ fti Ireland; while yet. 
another tradition refers it to Lvneh ("reek, in 
North Carolina, where tin: ftimiH nf ft con rt- mftrtiftl 
and execution were cone through aver the EifrLcAH 
body of u Tory, who hud already been precipitately 
hanged ti> prevent a rescue. 


Tiff, i 

>" vi\l :-i jtvH-Ta I iuo rii:i is Gon, iuaidii BulwsTk Mounting. 

Jfin designed by Captain Gardner, late E.Mi.A,, 
fur ii: : c with w Isolii army, The; npemEinpijs uf load - 
ing. tiring, anil withdrawing the empty caTtridga- 
iauir? are ]>erf(mnci.l automatically by the bnceseh 
nteohivi-Lsnt, worked by u nnmk Ii.iiliITh'. Thfl eftf- 

tridj'es itre fed in from an iij>rLj^lit frame or carrier. 

Tlir Mits jin ALitHiuiiitic niftchiuc gun liter n Bingle 
lsarrel snrromuleal by an oiiter Lurae, tire space 
Ihctwccn licing blind with water to prevent beating. 
Tlte breecb end oE the gun recoils after -diechaLge 
ttlic first cartridge l>diig fftl in and fired by liftndl, 
caiEBiiig the- arm T3 (lig. -i I to strike tire fixed point 
[', thus imparting m tke cranlckhaft £ a ropidly 
ftrcclcmtcd rotatiiMi, acid making the crank -band la 
F strike the blitter -spring ff, w-liiclb bi insfs it to n 
ituCc of rest, The rotation of tke crank-shaft E 
ftbn retatra the fu^ee ^ fthown dotted Tound £l 
attacltwl tni the clown, and tlu'-niby wimlft Lt lip, ku 
that, when the cmnk- handle F ;e^ti on the buffer 
IV ihe *ptrni spring (dottod) i" not only extended 
1 incli id tie to the reenil), bnt further eltingated hy 
I Lie binding up of the chain on the fusee, After 


I'iS- h 

Mcdiina &i£0- fjAt,lrti£, tinniutod nn Ktld ChirtiAJir:. 

a, certain aniocmt of Luu^riI spucc, libe water fiom 
a firehoW'i and give naucli the panic ctTcci jy; u 
volley. The weapons Eiret used flrt»l one hundred 
lmlh' 1-1 each minute, but Li-nprov-ed iiicchanism 
eaiablw the newer types to Rto too times that 
aumher, aod togfvr good result* ut raiifreB of 3000 
yardft^ The batrela are of various calibres up to 
I "2 ineheH ; and larger slics could bo rnadc. A, few 
Gatling gum 1 We're uited in the Franco-GeiitiAn war 

nf ]RT0. the R,i.iwio-Tur-kiBh w r ar of IH77-7S, tko 
Chilcnc- Peruvian war nf 13-77, and the British cam- 
]m-h r nH in Asliantoe, ^uliLlemd, Egypt, Ac. 

The Mrwligay mltrallleuBe, lulnnted by the 
French army, anel cynd hy them in huge number* 
during the cumpAlgn of 1 870, cnnMiMts 1 el llLirty- 
Kvon rifle luArrefs permanently endiwcd tn. ah iron 
eyliader. J Thcsc rur all l^Lerf elmultancoiisly at 
the brew’ll hy meana of a metal fnnne, In which 
tlie CArLtiFlges arc carrieil, and can be discharged 
uidepcnftlcnt.lv or all at once by the actum ot 
* crank -liiAndle. ltctonling takes free seconds. 
And ten drpulinTgeH can be iired per rninnic. 
The IiLillels have no latent sprtftd, and the 
effective range in nut numb over 1000 yards. 
NumljCrs of itiese weu]>ODe were Hccretlv rspu- 
faetui-eil in Frniinc previensu to Lft7(h and, on the 
outbreak of war in that year, were Las 'Led to the 
artillery iu place of their fidn-guna, without any 
instmetaon having Ikjcn given to the men in work- 
ing them. Formed into bntteriuB of ton pieces, 
they were expected to heat nfl both Artillery nail 
infantry: hut the r.-nncrjiimleil tdi-ell lire of tllO 

former ■destroyed them at Long ran pea, and the 
Tapid movcincnta of the latter nffen cnnliEm! tbem 
to ciLpULre the fuitmlleuaefi without serious Loss. 
Tlte laiiurc cF this weapon hnrught all machine 
gunn mto di:.lnvgnr , hill when protected from 

artillery fire 

in savage wrt- JP SBtt 

fare, Ulcit great 

hrin purposes, T jtfj 

sneti ftA ^aatk- 

ic", and naval 

s/rtebAeti fully y %d&y^\' =s> 

intoognieed , anil ' I 

very Jinytiy itn- XjZ&P ^ i 

^ava ap|a;iircd. [jf\\ 

fclt-PalpncrAUta / Jr 1 ms Afc 

is ^ ^rtlculftrly 

hre gun, firing 

steel bullets, ia Fig, 1 — five-hinv-lli’d f l-nndnur Cdi 
najublc of piere- ^ Tnpod itand. 

ing the sides 

and boilers, of lorpcdo boats at f!0ft yards* It con- 
Histe ciBually of fom or more tioiison tally arrsiiigeil 

ba-n-ifl*, anil the firing handle on being moved for- 
waii Kami liackwanln iJischarjpctt them all, LE moved 
rapidly, jjL jl Buccweiou of volleys, If slowb', in a 
succession of i single bIidIs. The uuiiabw of alined 
usHKtM per minute firm! at hka variea from one 
kuudn’d with the 1 -inch to ten with the 3-inch gun, 
tig, 3 ahuwa atmtlier fonu of riLlc-nah]»iie miLnriinc 


iVI lu ll! i it: (ilLn may l>e defined as n wb&ijau 
niwhaniealEi' loaded w ith fixed anmiuiiEiion from 
a 3o»npi^r or frame, an sa to finv a aucccBsion n( pro- 
jectiles E'rniu a rest orcarriage, in cnntradiatinctLon 
tobaail weapon? , such a? Repeating (or jnsgarineJ 

li I Hus. f ij r v, ) iL ini Rcvol v f ni ■; ,i| . v. y 

Machine guns may be dividnl into two oluBaei 
tin: mitrailleuse, which discharges a stream nf 
bullets not niuclL exceeding I innh in dlamuter, 
nuil the revolving cannon or quick-flring e n P, 
wtiiob tlirxiwfl an cxploalva shell nf several [tuuinSs 
weight, The diwt clwta LncLu-ilea riilc-calihrc guns 
for use aifaluat traopa, and naval fnang atccl 
allot callable -of piercing the rides of a toipcdo l^'At. 
Tbc sCoiHid Kan Improveiiient on OTvliuarv Cannon 
(i|.v„), though ]terhaps ftmictinisa con yiilcrcil less 
[jh> all the contingKoolea of a cai>ipai^n, in 
eonsecjiieiice of the ci ui iparativcly delicate wuure 


4. — Breech Mesbaitlstu of Mtxjtia Goji. 


the crank -liandbi F Iulm licon brought to rest against 
the bo lie i I), the action of the spring K ilrst m pull 
back the recoiling portion into tits tiring puslLLun, 
and lb i-i: l:> unwind the eh Lin from the fu?ec, thus 
rotating the crank -shaft hack into its original 
iwsvitLon. Tlte cartridges me curried wn ft broad 
on i-i i ho:1 , Lil whtoll freiilL longtbs oilil 1ms attached, 
and which i# carried round hy the mechanism. The 
accelerated nartiPn of the crank draws, hack the 
Lock .HLilbelantly t* allow tka -old partridge In drvvp 
out, while the Bpirul spring casihk. the lock to onnm 
foTwartl quicker tlutn the recoiling poTtion oF the 
barrel, so that at. ihe aame uLstiuLt ilh llui limirl 
r-wuinca the firing ]»OBLtLoti. tlte Eock close 1 ! tlie 
hneiwli with ft new cartridge anil lire? it, tkc recoil 
setting up the same action again. The gun may 
he ^rrangwt for tiring Hingle s-hotB Jty han-d nn 
|jTft<.-iLil|^ r a button. Or tn cun tin lie firing riiC-ts Ut 
any retiuired inter*al of time. As ninay na lii2u 
ntnnnK [icr miauW have l>cen filed from tills gun, 

mail ftOuiLiate a hooting obtained iiji Eu r-liHSl ymi-K 

Fig. £ allows a rifle- caltbre Maxim gun, which, with 
its tripcsl, only w<Hgh? 70 lb, \ 3-]mundeF gun 
Iia-; ilIsj* Sheen iKisig'ned On the AlUne |.i lift l|ili’. All 
the inechaniam is car-cfulfy covered in to protect it 
from grit and dirt, but it cu-u ewily 1 jc taken to 
pieues arftl cleaned. 

The IJotchkK* revolving cannon ia similar to tlie 
lintling gnn, inasnincb *s it conai*t« of five barrels 
revolving HnUial a central axis, lent Uli: re 14 Oi all one 
lock For all five, instead oe' one foe eucli barrel, and 
the rotatory motion of the barrels js intermittent 
instead of euntiriunusu Each turn uf tlie erank- 
handle loada nae barrel ami fires another - , while an 
cm ply cart ridgc-case is licing extracted front a 
Lbinl, The irieciiani&rlL is In few parts, wlticli are 
large, strong, and Bervicaable, witlL only one springy 
and ihut n large flat one. The brccch-piccc is ^*lid, 
Tire fcftlibnos of fkc revolvtug canaon van- fn?m Ki 
LeicSi to li inches, but dre name invan tor Iiea made a 
K pounder quick-firing ainglediarrelled Seld-gvni 

The projectile if- eitEier a uteri shot for naviil pur- 
[iviires *r ajE explorire ahcll- As many as eighty 


THE SURVIVOR Vol. 3 


CHAMBERS ' 


1347 



Although inRoluhle in water. tbt* fttLhatanca readily or losa cijuiil atMi, l{i;wto nri^H a nitle rehem- 
dissolvea In water contaimciir carbonic arid, and blance to a human li^are - arid tJsiH- is efu-ily 
this solution ja k nown as fluid Hflgiuwtft- The exaggerated b y a little jiidicat™ JJrttulflU or wv- 
sulphate, MggOJH-O, or Epsom n»l to, occurs in liifr mu! birr_ 

nature, Und^ well Wcwn as a dorneatie reinedy. like rtota. Hen-rii 1 >'[-hi^>raa HjreaKs o the iiian- 
H is much employed in febrile affectiona, but it drake an Tn ^ ^ 

usay be ubchI in »ny cut io which a mild but Injure* «kn y inatfieal virtu* * er* ^njttd ; Ia the 
efSlont laxative ia Ruined. Its dree variea from *™t German, they were ^ppoeed to bring luck 
1 to 1 g-unce h but in order to promote lie. full to their powcwora, who accord Ingly dreKHpd Mid 

efiicacv it nhould be taken along with copious tend #1 them like dolls, yet kept them reverentially 

draughts of Witter In combination with infusion enshrined in caflkcto, and thus obtained theirHcrview 
oF senna it form* the ordinary black draught. for the liraling of obstinate diaeaees o£ man and 
Magiteria, and the carbonate are employed in be-Bat, for the divination of the future, or the OUU r- 
$rmfl] rfoaee as an antacid, but in larger quantity 3«g aupplies of money , From the nirwt ancient 
they have ft distinct pu restive acti™. Fluid rung- times aphrodislAC virtual have l»en ascribed lo 
n-e*Ul i*$fi above? ia a valuable aperient for women mandrake, winch was therefore supposed to cure 
and child ten. Citrate of tftftgltesia in the popular UtMimesa (see Gen, x*x- 14-101 j iulf.Ii repute Lh 
naiiLS for a granular-, cfTcrvp.Hcing aperient, now hardly Iwune on* by the actual properties of the 
tnueh in nse.' It con*itte of a mixture of bicar- r<t0 * ( which would, however. Turns tli* wniuli), but 
botiate of soda tartaric and citric acids, sugar-, pwbahly nichS CWfthionly d-epcodei on ]te magical 

And ii 5 'i L fl 1 [ trace ( 1 to * per cent ) of Epsoui Jk swreiiUW « a phallic hgur^ The finely 

«UM « /ij.llul ul.d^ I, i I"- 1 * i~ niicotic and poisoner:* phij^rtma of_ tha plant 

could not but invest thefts ftgurep with a more 
grim significance. of which the medieval imagina- 
tion made the monk So large, Hfapp, and welt 
fixed s root needs moius Ealiour to dig out, and, 
if lorn up by main force, lueftk? with mors or 1 chb 
noiHi, hence the ancient legend tlmt the mandrake 
shrieks when tom out of the ground, TIlo aulsfie, 
qiiSut poftsihilitiefl of a cc irl Hint (not to B]>cak of 
miftitBe) can easily be imagined,, not only from the 


>"jg. El — U lEle-nthLm SIemli i; ■ OiLlt. 

murids per minute have been lined from the revolv- 
ing cannon, the cartridge*! living fed in finiu a 
hopper- ftanne, and good tefliilt* ohtaiit&il at a isuge 
of 5460 yaTvIft, 

By an older of ISM, a dulA-ebnujnt with two 
ruat-hiue guns wai* ihUMfli: pan <>F the vrar eatAb- 

Eiahnicot of every hrigude of infantry or - cavalry 

in the British army, liach infantry detachment apple f >, occnrunl 
eonsifttB of an officer, two nOn^OWniiftsloued ofticera, purticttlnifly 
ili'ni nine men , ami b< ftceompanisd by a forage- cart ^uyranEa, in w 

and ftjuuiunitiou-cart canyiug S64D iWund«Tcr tlie ! r § _ _ 

guns, 1-&W uiorv Iteing npi cacii- gun ,carriaj(a. Two a. ilimiLolI ftalt as the fniit ifij'Eiia 
men Are suiil-ftienL te work eacli gun, tke lemajuder gioupa of radiating i 
ars drivers and a servant, In. the c»vjdry delAcli- uiystale 
ment tlicro wi fifUtJU ineit, of whom two are 
svrvantft, teveu drivers, and six for working the 
giLtiii ami to act ha hflree-holdftrw, The aniimipi- 
tion- w'Btgon cn.rn^ti I .'I, !HU rounds of lidc-caEibra 
caTlridges- 

Tlie EuibaiHeiLBe farm of nnavltine giLo tlmft l*k<fti [KijuiM 
a dciinitv place in t-lm nnmunssLt of European maturation ol 
ttwpe, not A" a mihatitute for field artillery, wgmnrt 
wlsieli, if unprotected by cnvrr, itvun never stand, 
but as an auKiliury to In fan try ami to CAvnlry 
uct-mg imlejHiAiieiitfy, in iHJAltivina w-|ictc rilje !!™ 

Lh iiLtet cificacioLie. It will ilIhn ite' uf^nful foi long 
ran jje ri lic-ftrc, and perhiipft m lieu of an infantry 
escort in gmifl when moving rJLuidty te the FteiivI, 
lieftideb thofte purpoHes «,-IlEu1i have already been 
alluded to. The hIlsI I - firing machine gnn and the 
quick -firing (pm, on tho other hand, will perhaps 
Hupetaede the oirtinoiy artillery pieeta of similar 
calibre, which, by not checking or utilising the 
recoil, entail greater strain isjhjp the carriage, 
requite more men to wnrk them, and take longer 
to lay after ctwh Aiund. 

NA^neJlLam i sym, Mg, sauiy. £4) i^, a rrurtal 
whicii. ia very widely tlifttributed ov*r the globe. 

If ia present in many minerals- -e.g. dolomito— a 
carbonate of Sinio end iirAgnefliap asbestos -n aill- 
<ate of lime and magne&ia : and meerschaum — a 
riliiCAte c>f magnesia It csiatA in laincial Tvatcrr 
add in the sea as sulphate, und aa chlorite, the 
Fortner being known ah Epaom salts. It woi from 
tho Epsom spring. In I6W, that Drew extractej) 
tbia wall-koown salt, nod. in tbe beginning of tbe 
IStli century titbit, so called te diatin- 

ctluIl it from what wai Almady known aa Af«J- 
rj*n'rt Jtt'orn i black oxide of manganH^e -oo called 
from its tesenihlMine in colour, weight, &c. to the 
magnet 1 waa dhtcovered , Tbe metal wiia flrat pre- 
pared liy Davy, end fnr long its mnnufactiiTC was 
Jinilted to a «muJl scale. Now, however, it ia 
made in Hiuontity by fusing together tbs chloridca 


Sialic Adri. fl^BAHninUt ■«(*<«»», 

■ l - Jmndantly in most uloiiIoiih fruits, 

in unripe apples, gsKH^brnrics, and 

Ikicb it ie found ha ilci smid or acid 

salt of pntBs.ls or lime, wIilhiSl gt^lually diRugra intn 

'.~.l r.-.zr.:.. It un-riUtniHCj) in 

nciculftT jirifttiift, hist, ab the 

ate very deliqutetMttt, it is usually <d]. 

tnLri ijh I aa a siTupy, kieaii-tranapATent iililhh, u'ith a 
varv Hour hiucII, and rendily Bnlul.de in water ami 
alcohol, Tlie chemical cbnn§pft which tlkifl *oid 
undergoes under the- bull mince of varinns reagents 
are verv sitignlar, and serve to illustrate litany 
Ln vegetable phyidohigy in reforeiirc In tb-a 

„ fmits. Thus, nitric acid uooyertB it 

into oxaIpe acid; byd rated potaah, bite osalic and 

acetic ad.de; feriji^nba, into succinic, butyric, 
iUH-tin, and carbonic acblft and wj^tor. 

M nng nrirs^ f syuk, .Mo ; atom ie weight, WJ) ia 
nalli Hfrilfty is ri'O property which certain Wte of the heavy mat*!* of width ireiti may be 
mdwla iswsass of lieing reducible to thin leavers tuktn aa the rapreuuntiitivc. It is darker in colour 
ftither by hgfe-m mcrin^ ( Imm'n t-ltb ^iTKsfniuling thnn \VTTi'iiju|ht- ifun, is cHp^bJc' of a Riigllii clefcrtjft of 
Herman wnni, Htbitmt/ bti/xit) nr bv tamiuAtion poliah, JMtd is ft(> hard aa to scratch glsAB hud ftteol. 
Iwtwetn ro-llem. Tho outer in wlticTi tlit; malic- It h Only feebly attracted by the iiiagufit, und 
aids metals exhibit this ptoperty is as folio w.h oxidiueB readily on exposure to the air. Tlic mCtal 
Hold, Silver, OkL'i^^k Flotimmi, Palladium, Iren, occura in riatute in small quantity along with iron 
Alum in in iil, Tin, Zinc, Lead, Gulin him. Nickel, in meteoric hldrita, hut may he obtained in large 
HohaLc. Gold far surpiusse* all the other metals amount by Lha reduction of ita seftqutoxide or car- 
in malleability, Wing eapabLs of reduction iuu» btmatft by eiihtCOhl at an eytrome |WRt- 
fiL:ii:, not eseetilinj; the 300,000th of an inch in With ujiygen it for jus fsilt COmpaUFute : Tiiangan, 
Ehickneeg; and silver and cojmer ntay lsn Hftlm.'ei] ous; naidu, MnOi mnujninic oxide, Mit l O l ; rnan- 
to Leaves of gneaL limiity. AltlLOLij'li_ goU( aiul gacicjKi-niftuganic oxide, Mn.O t ; mnngatieMHiiOKidfli 
Ailwr ilIsh present die nrupsTty of Ductility I q. v, \ manganic aEiiivdriue, MnOj t and pernttn- 

in tbe liighaat degree, there h .loeuiifttent telntmn j c BTJ i ]ydr 3 i0b Mn^r. Like iron it torinS ptrito- 
befwwa the two jMOMi-itLes; for exanmle. u™, MnCI 4 , and perealte, Mn^CL*. It alto funrw 

althnugh it may lie redncm to extremeK uri w ire, derived from an weid, IIjMnOi, such as 

ia not nearly ^inallca We EwgMa,^^, or onp^T. mal3&flfla to, K,MnO„ and from an 

„ , „ . . ■ , acid, HMnO., sa potaBsium permanganate, KMnO.- 

ManilPSlce ( ^oitdrBperiffl a S«vlari- MnC^, is the chioi furrn in which 

Bceoim jklani dofcly aIIlik! Ui BellaLlonna qA-;. ^ fouud in natuntj and ia the general 

Thors arc two vanctn* the veraa ,tod tl^ aotmm J f t otheT ^, m p.numria. It ia known to 
nal t both -tote malivea of the Mediterranean i^gion / 

ftisrl the; East, and especially abound in Greece, mineral ogista An pyrol unite, fttul in eDnimerco sa 
TJ 10 whole plant has a very fcthl narcotic smell t ldaek mangtinwe or majiganehe ainipry. ^'licn 

_ ami all parts have Rented alonu or with ftuJjvl mite a^id it j^iyss off 

imisrncuH prd]>cr- i>ye^en, and w}icn beateHl with hydrochloric arid 

l Hh^ iguMaH tbfca like tiuiee of clitorino is evolved,. H 15) largely used in the uiaiiii- 

Jffi&’£SSk a licila^ioitna. but f^tere of glau-? f to wldeh it ianparlA ft pnrpfe colour. 

mure narco-tic, for [t ih alon supposed to- ctilnur L,lbc Amethyst- 
wSBfflr 1|V ^' c; *' 1 _ rciUion a Nnitguntma ea-iWe, MnO, is an olive- green pow- 

jV-I 3^m diwfl of the root j[ eri jt* aaita arc wtourlcfA, or of a [glfe I'ose 

wan formerly some- Ti The sulphate, MnSO„ in pink cryAtala, ia 
times given ia Lg.nw.jy by tlie calico-printer for the pioduc- 
IMbW^JT^. putrent* aliout to t L on afl d brown coIoutf, bv doconi poring it 

^nuare Burgica,l ^th blnj-aHil'iinir powder or an alkali. 

(ijMjratione- The AfanortritC totea, Mn,Oj ( in cictalicdra] crystals, 
B-nciChta were well £ orm& minei-aL hmunitc, and in the hydrated, 

^ ^ Ua, r^rw,tic am!I form, Mu.O;,, H 3 0, Elia mineral man^anite. 

SCTd B^8niSS » itoTtefvS prcnoT- Mn^„u formed When 

S^ara^r L-.’ 1 maminSkc *ny ftf l[ie llt her ONltln ate heated in the air, It Is 

k ii fftii [id in nature as tin) Mineral hauamannite. 

W Nion ftaytee of a ff^JriWc, MnO., ifl p«L known m the 

n]eepv or in tele tit ftee Ateta. It forms a hydrated acid, I^MnU^, 
man that ha Futd which ferma salts. Mangauate of puteoaium, 

\ (fjirtn sujWrffft#, K s Mn0 4 , 5* the beat known of tliffisC- It is in green 
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FcrTtw-ngamc anhydri$t z Mn./jy, ia only known 
in solution or in a nfafa hiF com Ifl n fttion. Its 
solution is of a splendid red co-lQUr - , Jh'H Appertre of 
a dark violet tint wlign ecu a Tiy IfatteiuLtfari LigStt. 
Permanganate of potash, KMnO*, iv 1 1 Liih crratalfiaea 
in reddish -purple prisms, it tin; mcHifc iiri |K>r^a-n t of 
its salts. It is largely employed in ajj&Lytioni 
chemistry, and lb the basis of Cuudy’s Disinfectant 
Fluid. 

Manganese is a constituent of many m literal! 
w&faTfi, and in found in smalt quantity m the ash 
of moot ve^tehlo itnd animal BirhataciceE, It ia 
almost alw-ftyn associated wit-h iton, Various pre- 
paration!; of mangunese have lwen employed in 
medicine. The binuxido has linen lifted a* ft Biih- 
atitute foF bismuth in dyfepu]4ic afUftetfatia, vi'lai l^s 
vario as preparations Iirvfj bees tried ah Knliatitistea 
for iron in aiitemia, Imt with ilihAppetinLini' result*. 
The mungaiLate and perinAligWiate of [K?taah 
readily part with their ox ran, and in week falu Uteri 
are uskl aa disinfecting and astringent fattens, 

Hratbol iu a camphor obtained from oil of 
peppermint Hy cooling, Tb bos l>ccn used by the 
.TfLjHftiiK'rtff for lilM y ivlits and Li known by llitin a™ 
Hakka-no-Hari ; fadwd, native gentlemen always 
went about tdl recently with a lucdicintebOH t'oit- 
taiiLLEij^ thin drti£_ The; thief Bauree ii the. MentAu- 
atvtntu jntrptire&xtit, the oil of which yields more 
menthol than I hurt of pcjiii^liLHiiL In miLay iifsrvOua 
affection a, such na ne uralgiA, toothache, hcanlnoLie, 
&c., menthol in ike form of cones «Eten given 
instant relief. When the none is rub-Wi on the 
;- k Lri a twofold action results. Thu mrndtfil rapidly 
evaporates, giving a sen Ration of cold ; but if evapo- 
ration he prevented it jwt* an *■ hiWrwient, pro- 
ducing a finding of warmth. Menthol hint ulao 
antiseptic pro pert.] ca. anil in used with success in 
solution in diidrtheri-*, &c„ It Ijah u.n (ylimr rftecut- 
bling hut diEterlng from that of oil of peppermint 
It 5s liable to he adulterated with thymol, caca- 
lypteE, &£., and then ia often irritating to the skin. 


Mercury* or Qltsckailvea (sym, Hg ; atomic 
wemlit = 200 1 sp. ut. 33 0i, one of the Ro-ealleil 
noble metals* remarkable ss being the only metal 
that ia fluid at ordinary teuijrPrii.tnir.H, 1 1 - is of a 
silvery white colour, with a striking metallic lustre. 
When pure it TuniH in xroall vpSterical drop* over 
smooth iurfacea: kit when not perfectly purr bhc 
drop*-- assume an elongated or tnii'td foi iu, and niton 
leave a bhiv stain on the outface of glass or imree- 
laia. Moreover, the pure niilnl, when shaken with 
air, pnSscpta no change noon JLs surface ; vrliilis if 
impure it fwcerocsi covered with n gray fiku Jl is 
nliglitlv volatile at eniinary tcn^^jaLtiL'es., ami at 
662‘ it JfoUr^ and fomiN A yulouriere v*pmir nf 
gr. G &70. Hence it ia capable of d in- 

dued ; asnl the fact of iu Lu'ing supnewhat volatile 
fitorilinaty temperatures (iclpx to explain its j^r- 
mciciOH odccts u]win fluj^a w’lurse tnwlcs reciuiie 
tlieitL l<v ctume mnoLi Lsl contact with ii -a-, f<M' 
csHiulde, tire makeTS of Imae meters, Eoukiiig glw^s 
iS ;e. At a turn iMf rut ore of F. it fri'c^es, when it 

craitracte ceuaEihnftLiSy l and Iktahili-^ riiatkablc. 3u 
l-ji :h sequence of the uniform rate at which it c^iifunlfi 
o'Ilou heat i"d, frtuci eoniaiiterahl.v' below fF 1, to abo' e 
rti MT , it jit employed in the enuatroetion of the nmr- 
cLirial thernuKincU.Tr 

All mercurial com poiLmSs arc cither volatilised or 
, Icciiinp^seil by heat ; and when heated with ear- 
I HJbftte njf s^oda't hey y idi I m etaElic mcreury . N ative 
hi 'irgin qobkiiiScci only inccii'n: In small quantity, 
usually III cavities of mercurial ores. i)f dest 
HUGH by Fat the imoat important is Oinnalmr (q. v . J, 
There frrt two means yf obtaining the meLal froro 
the cinnabar r IIlcjti- may he hiirticd in a furrvacft, 
in which case i lie sulphur i^ given <dl' ils sulphurous 
ueiil, r^oil the mcrcoiy ir- collcetcd in a ctmilcnsing 
chamlrt]' ; or the ore may l>e dii'lilU^t with Bum* 
Biilshtauce c-afnahle of cnnihiapiLg with Use sulphur— 
am, fin e^auipk'. with slaked lime or :to;i lilings. 
The mercury its. tm |,K>i*teCl iw usually almcstt cliemi' 
cal ly purer If the (ueacncc of otliev metaia is su«- 
pncieil. it may he ]ire.-*iaL through leather, reklis- 
tilied, and then ilLgeute',1 fn-r a few days in dilute 
Cadd nitric acid,, which caerte little action on the 
meremy if ninKrc cKciiliaabl* metals arc present; or 
better, in a solution of mercuric nitrate, which Je- 
]iosite. mercury and takes up the mere ijjdiitsahl* 
ULEtaliv Tits mercury, after being washed nvith 
water, ie chemically punt 

Mercury la first apokao of hy Theupl mLatua (3d 


century b-C.}: the ha.hiH [wlniibi;*! Cuj'nCB 

the Hvmbol llgl dates from ftioBcoridea. (J reeks 
and Pluunleiana procured cinnabar from Almadcn 
in Spain. After the discovery of the Kcw HVotlii, 
the mercury of Fern was famous. California slow 
produce* tae great hulk of Use mercury of com- 
merce, and moat of it cornea from the New Alrnmieu 
miise. The fatal proilmje of California was G0,fi5l 
Jluska {of 7fii Ik each | in Ififil ; jn I BBS it had 
mink to S3, SM> Hasks (value Sh-iLS, Hi" j. 

Tliere mo two oxides of mercury, tlie black Buh- 
oxide, HgjO, and ihe red oxide, HgtU Both of 
these le^e all tlieir oxygcsL wheiL heulcd, ^.pd fwm, 
sal be with acini b. Tlte Ncwf; titb&Bufe^ aUlioLi^h a 
jiowerftLl baae, is very Linstaltle when isolabcd, being 
rcftiiily c^nvcrlwl by gentle warmth, or c : v « : 2 1 hy 
mere exposure to light, into red oxide and the 
111 eta J : I IgjO = J3^d.i 1 Hg. Tlu- Iimsi inipyrtaivc 
of its h.'iI L s i.-- the n itrafca, Hg^lNtCh + 2-Ap. Erttia 
Vi hose wareiy aolutiou ammonia throws ilown a 
black precipiLate known in pharmacy jci Afr.rr.unvs 
t&itfhilis Ilnhnr.intiTini, from ita diBcaverar, and con ■ 
Hitting etiHeniLialEy of the black anboxide witli some 
ammemia and nitric acid H which are ap|i*reflUy in 
combi nation l.Ff the rvi iixidf the mont impoitant 
Salta are the uitrube, HgfNOj L + SAq ; the bilI- 
pljiite, HgSO f , which ia employed in the manufac- 
ture of cormstvc HublimutO ; and the banic aulplsate, 
HjjSO^SHvO, which ia of a yellow coIout. acid iu 
known as TwfpetA Mineral. 

The fii jl£liil'I aalla cif niereury I'UrreBJMKnd lei their 
composition to tli* oxides. Of tlic hiobE important 
oE tliose— the chlorides — there are the sttbchlortile, 
Hgga.. Well luin'vn Ax Calnrmd i q . v . [■ , atid the 
(hloriJc, HgCh, or coTToaiva auhlimato. 

Tlie chloride^ iigC’l a , when crystuHisdii from iv 
nTtfary ablution oecura m h>ii^ r w-hite gliateniiig' 


pnfima - hut when obtained by Bubl imation it 
occutb in white transparent heavy m-jvwew, w'hif-h 
have a crystalline fmclum, and chink with a 
peculiar metallic rouiliI against the aidre of the 
boLite in which tlu^' are containi'd. Tbir sail' 
mdte at d09' lv , nail volatilises unelniugiftii at alamt 
57fa, It 1 1 ils an acrid metallic taste. It h tol- 
Lilile in sixteen ]»arta of cold, and in less than three 
parte of boiling water, arid rlij^nlveH very frealy in 
1 l l h I i-:i I .ini I Lei ether. Corrosive Buldiinate. enters 
tii to eotnldnaiion v, Liu tlie alkaline c him id os form- 
ing nnuieroiia distinct oun|mii»la (A double 
elitnride nf giuLpnooiiiiiL nnd merpiry. rsiuesented 
hj tlia formula CH.NCJ^gClj + Aq, lias Imch long 
known as eal AbmoreifA. ) It comb] non with estlde 
of Jhereury Lki viLjjmtM |ira^irtiaiiH, fnriiiing a clsfsi 
of eom]WLiiidB of great interest in tlieoroti-col 
chemistry, termed oiyvAfarf'dr-r 0 / huerrury, 0>k 
juldiug a Holutiosi nfu&j«»iia aishlLni.ite to- a t-:>lu- 
tiion of ammonia in cxcuhb, a compound, which 
from ite physical ubaractenv. is termed prfci- 

jU-i'P'cEit, Lx thrown down, the ctwapoaitioin nf which 
iii HgN 2 fI^Clt Chloride of mercury coagiiiatos 
flUniincn, and combines with the albiuitiifaiix 
mulih.ih, genenUly, furnpng spariitgly' imliihle eoiu- 
pounds. Hence, lei case* of [toisoning wrili the 
Balt, the white of raw eggs ie the lxa?t aalidote; 
|b]ul far the shtise rftasi'Jh cnTriviLV--! mibl Ltriate. is a 
powerful antiseptic, and it employed to prose rv* 
anatomical preparations. 

AiiKiu|.;sl. the iiirtsl 5iiipnrLB.nl test* for thlU -urib- 
siaEice, which i* not unfrequently uwmI jlh a poiMin, 
inay be mentioned (1 ) iodide tif pntuBsinm, wbic'li, 
when added fa a eiy^tal ru to a watery aolulimi of 
eliloride of jneueuiy, gives rise fa llic formation of 

a bright scarlet iodide of mereury. (12 f Tlte galvanic 
text, which mav be applied in various ways, of 
which the simplest is the '■guinea and key test,’ 
devised by Wollaston. He placed a drop of the 
fluid Kiifcptwtei] fa H.inntiuu corrosive auhlfaiafa on a 
piinaa, and oiniultarieouHly toisclieil it and the amr- 
FimjcoE the guinea with an iron key j metallic mer- 
cury was ilepisLfad (fr tlic gold in a bright silvery 
stein. {3] Y recipitation on -copper, atnl reduction. 
To apply this tcsit wc sciLlulnte Hlc xuapeeted fluid 
with a few drop?! n>f lij LlfacltEorii; aoiil, ilihI intro- 
ilutte a little hue copper gauze, wliieh hoou hecoitica 
coated with mercury. !>n beating the gauze in a 
reduction tula; th* mercury ia bbLoincd eii well- 
rloliiteil ghjbn]*s. 

With ji n line and hrumino mcrmiry forniR two 
jtnJidoH and IiihiilLiIhsi, c:riTTes|iorLiii ug lei CQiiqwsitinu 
tii, fa* chthriileH. iiotlt the joliucu are ofterl in 
meilicine ; tlic broiuidoH are of u« practical tmporr- 
anoc. The mldik/ct/e, H^I, in a green powilcr 
fnriL'iCil by triturating b [tarts nf iialioe with 3 
of mercury, anil is nf f.u- lens iutcie^t than the 
I'wilVf, Hgl, which Li lii-Oit kill iply obtei rii.nl ti y pi* 


ri.pita.tdng a Riilutiiiii of cnjrry«.ivo suhliinale by a 
nrjiuticiii of iodirte of poKunmtifl, The jircdpitate 
is at first ssJiiHKu-enlun red, hut soon chaiigtsi Lulo n, 
brilliant scariel cr 1 , stall |oe rlc]K>aib. 

Sulphur ternsH two compounda wEiLl mercniy — 
vis. a BubsLiLpliid*, HgrS, a black powder of little 
importance, and a SLilphid*, Hg&, which occurs 
iLutu rally EEH OilllLalMU 1 Iq.V.). SidfAidt <tf ^tpreirry 
is threw n dnwji :li n. bfack precipitate % iHSiaingf 
sulphni'ctteiL liycEsrogeis. th rough a HniuHiiwi <:r el. psr- 
xn-lt of lucreEiry (cunoaiva auEjiniate, for examide), 
tVlien dried and sublimed in vs^ls from which 
the air ia exclunlml, it ousnmm ite ordinary red 
pdour, The well -known pigruent vfnuilinn lx sul- 
phide of mereury, and it BometiEViea ubtainaiE ftorc 
pure cinnabar, liut Ls more frequently an artificial 
pr<h:Lc| rt. 

Mercury unites with moat inetafs to fetm AmaL- 
gains (-S.V. J, seveL'nl of wlth-h are tinploycd in the 
arts. Of the nuiLierous organic- emiipciauds of 
mercury it is HhHUcsCssMiy te nsent-ion more than 
the h’ulitiinaLe (q.v , ) kul( 3 the cyanide, HgCy, 
which may fexj prepared by dihaulvLtijg Ihe red 
oxhEe of tnercury in hydrocyanic acid, and is tha 
bout source from which to obtain cyiuuigoEi. 

The 11 of mcrcLETy are so uumerouR time a very 
biiqf allitRion te the in^t impCrfant of these niuet 
ftutbcc. It is* cmi)loyed extensively in the -exlrBte- 
tdon of gold ; trad a liver from their ores by the prccfaa 
of amalgamation. Ita aioatgnntK have been iarecly 
ein uluy eiL in the processes of silvering anil gihhng, 
and iome (n* tJimift erf copper and cadniiumj are 
employed hv the dentist fot atop pine teeth. It ia 
Indiapemublc in the couetrucLiDEi oF philctsuphicel 
insti amejsta. arul in the Inbcjufary in tbs form of 
t-bc rnencciriftl bath, Slo. It is the source of the 
valuable pigment vermilion. The u»e tjl ite 
chloride in anatomical preparations has hfisn 
ii reaily noticed ; it is Hinulany fanti-d tiiat wood, 
cordage, gpid canvafi, if soaked eii a solution of this 
salt (I pas t to Irb nr 90 of water), "are better able to 
resist deeny when exprVRCd fa tho combined deetnic- 
tivo fa finance of air aeu? ULnintura. 

M EDECIM AT. 1 l.SF-S OF M EROTHY A.)H D MmHUU HLAL.q. 
— Metallic mercury Lr ukemS in medicine in a state of 
very (loo division m tho fomi of gray prnnalcr, blue 

{ iLEl. mercunal oiut-taent, and outer preparations, 
t is also used as lUjeicnroiiH. and nEcreuLie nxidss 
and Halts, As wiiti ntlier metal^ the mercurial 
ptfepaHUiona have a local action and an action 
after absorption into the blood. The intensity of 
ISlc local action varies, however, with the indi- 
vidual praparattoEi ; tlic (mrsalfa being noluhle in 
water, and hence capable of praeipitafing albumen 
at unce, are very irritating, while the niorv-urous 
salts ruH uncombined mercury, being insoluble jut 
water, exert a« efTi-ct twily 5" 1*0 far as tlicy are dh- 
Nulvctl iu the secretions. These dithnenoss in Incat 
action have aver^graat influence in determining 
their appl Icat-ionH in mtxlicijie. 

: J !i! , ; , .l ly , the VftrinLlH ointm^nte, Uriiinf L nlH, Aim! 
plasteLF; sic used oh stinLutaiits, OBt-riTEgente, snti- 
scptioH, and pamri tkkhw,, the perBaite are ierxI 
tLiitiseptic Lotiona, while the pn>fa<*lfa are LLtilft 
eUEuloyed locally, except CaEomel (q.v.) fa powrler. 

AlrtOrptiuh of mercurial pTopaiations from tho 
iutrsit.sifLft] canal nr skin lakes place very rerwlily, 
and in an hour or Jcbb. the mmeury may be detected 
in most- ol ike secreliims. After Rlisorpliuii into 
the blood all the y-ri 1 ('-iLriLt =■ iTi ■- have the hiueic -OctiiUi. 
In Enfante dose* Ehcy act as alteratives, sin proving 
nutrition. In larger doses, bucIi as are ordinarily 
lined , tliey also c?£C-r1- pTLifeuail alterative efllscLuf 
Iislc. care mLiat Lie exereiaed in tJEeLr admiEiistratiim, 
otherwise aymptoms of chronic pciisoiiing arc o]it 
fa CHJiLie. Thcxc ramriat in oxcisssivp aiiLivuLMm, 
ioflammatLon of Hi* tuouth nad gums, and i.Ivh- 
pepsia, while in severer eases caries of berne; 
nervous syrnptnirte, a crate ty eondUbjo of the 
blood. albuiiiEnuria, cachexia, anti other serious 
coteplications ma^y occur. The mercurial prepara- 
tions. arc given internally in WfjdriHe, in fterona 
iultojtimation*. and in iho]:*y an diuretics. Certaiu 
of theiu, such els gray jjowder, blue pill, and 
cabnml, arc used as purgativtui and M EnteHtjnaJ 
aiLtLHe[ilara, 

The lioaea of the different- preparatiouB vanr 
greatly, tliose of the pc (waits being very Jnucb 
smn,l le r than 5 a tire usb* uf che otJrer prepai ationa 
Honre jwiJviijiH are peculiarly susceptible to the 
action of mercurials, and show aympfanmof chronic 
(lOiAcariiog After very HinaLL aiiL-ounta. 

With regard to acute mercurial poisoning, tliia is 
due fa IrriicLiitui nf the I nt^HtliuiS r 'Ln; : I , and iamoiily 
Been witli the soluble Halt* when taken in ov-er- 
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dose-t, The pcrclilniitlc | corrosive sublimate J Ima 
Wn IPOHt rVenUffllHv ffiai |c]oyei! for thfj pumnse rtf 
fioEsoniug. Tiifi b^mptetiut come on immediately, 
with a burning pain in the tEirosl and violent pain 
in tho abdomen, with -wirer* vaulting an. I Inifgling, 
There ia always a good deal af eoifapae. Albumen, 
in the form of white nf egg, is tho Iswt antidote. 


nf the metal?. LiiilLE cnnipvatively recent times 
i He, fir iilISut orc-ga-ngue. a* Lt cum? from the mine 
wa& in the Is ml instance broken by hammem before 
being passed 0:1 tn ciURliLn^rflllern or stamps, to be 
reduced In smaller pieces or grate?.- tn the year 
ISafl Mr E. W. lilakoof New Haven. Otuaemicot, 
invented a a tone or ore cmsJter which has Ihrcoijib 
mi Catenmiirely used that it ibfta, eyeHut in special 
ca-aes, superseded iLaniMaboicr fnr breaking ugiiaigc 
pieces of ore, Fig. I shown in ftwiten a nroditiea- 
tion of Btuke'H Oto-crti?hcr„ made by Mfuadon nf 


are raised, by moana nf an axle with ^projecting 
came, and then falling by their own weight ad like 
hamuium, Execut in chlarinttifln and amalgama- 
tion work* (sec GObP), the wet -pmee** nf stamping 
is general tv adopted that is, tno east-iron ho- ? teel 
shoes of tlic stamps work upon c fiat- iron or -quarts 
bottoms placed in stamp -(.rough? tilled with water. 

ppnrut-us or sorting nriLrliinov are em- 
lidding tire crushed ore -slolTteto grains 
aiaen. A emciiunm liand- riddle an the 
niaing implement. Oho kind of 
HWOf nserieaoF flat- bottomed 
with graduated meshe* placed on different 


Adjlllurity. A brief account will Ui> given 
here of ancient metallurgy and of that department 
of modern metallurgy relating to the mechanical 
tdtAtm&nt of ores. 

A-xeittit Meltdlttygtf . —From an ethnological point 
of view erne of the ino»t interesting questions con- 
nected with iW iirlyiiL of the industrial artel* when, 
and nmler what eEreuriiataneaa, man firat lie^an to 
work nietala hy softening or melting them by means 
nf a. high liriLt. Hit! art of 'sui«. J .iii;|' on"s Wna | ■ iri :■ 1. 1 - 
ably J iHen'vered by observing the -enect -of a big lire 

OIJ soul? rich OrC lluit !iviprn.!i! id 3»o ii| 1,1 it: iv.lv. 

Gold Eh a I May h teund native, and silvei and copper 
soinctimev;, The ancient Egyptian* worked iu gold, 

H-iUrr, Slid I iti in km with itilt^grco Ml skilS that. could 

only have I icon reached, by gradual Kte|i* extending 
Over 1 1 n iilmliliSh 4if yisLcj, In [lie llutafi iu liiavdiliult 
of WilkiuA'ittx AiiCcrut Ft.v, f.h Ifir-cli Ksys 

that it L-s uncertain whether inolitllic tin wju known 
bn I Item, ila linniiitt! (i|.v.) atiftv hare Lteeu druie hy 
the hl-ib oE till lire jiEoeiu with cojipcr. lie alMihtaU>- 
i hat tlic nue^tinn of ijii l hho nf Lmn arninigtlintn iuui 
titMUL rtnifeitHl i Ion In fill 1 1 y the few fipeciiiieuH of that 
metal found in the monuments and sepulchres 
Sdine e ^ ii ii 1 1 iliV4, hi]T.v e ver, Iiilw Iiimil met with, 
althiutplt on Ly in one case apparenily ia the apprtt^ 
imato age of the object known. It is iron wire in 
a bronze nine of tin time nf lie; LbLmedilr In 

I ndia am I anme other juarta of Asia inallaalde uruEi 
is mode directly from rich oneH in furnaces scarcely 

liiugcr i Iiilii i; Innimny-H.IIHIH, hy jl [miririKH in UhC [nun 

time itiiftiemoeial ; and bv a aim Elat jiroce^s savages 
in Mrme part* of Africa also sinclt inm, ft ih sup- 
pu^til by Hiime are Eiasohig lata that most [lartn of 
Africa passeil directly from tbo a-ternc Ms the iron 
age, fill" i1liu<::;i‘h.:iiih. Id lie evidence ill at in H-.mie 
pfaces on that continent the making of v&iiona 
artieics of t-lic copper of tlie couutty fian iiecn long 
pni'lirMii I iv jLiKirigl rail Lrita's. 

Asnone the remains found in the Lake-dwelliuga 
of central Europe arc e.rncililcH for melting metals, 

iiigol' i)f rDj'M'r ;i iii I tin, and III ddlK di'ildchh' tiuccs 
of gold were f omul . fSionae impleisienta are abuiid 
not-, dil l ihi; rousideivLlije rimnhi-rof copper iia tel l-ete 
wIiLcIl haec now been diBcuvered has iai-;i'".l Iho 
question sta Mssvliethcr m prch Let uric tin ics acnppei 

age hits amC. lii , - 1 : 1 1 1 ■ 1 1 I In ise ■ : i Ei n utise aai il i uni '■ 'i ipj n L r 

ia mote eaeily ainelteiJ than iron ; and Ijrtuijto. lsnug 
an alloy of copper and tin, must sniiiowlicn; have 
bei'ri p;M0atit!l] in Its iljkplication tO b&tClL£t»Or Litlier 
iTtieles fry nnalloyctl copper, although thi* may not 
ha-vc been the ei.wc in Enru|io- Surin- popper 
iLaccliata, and other iinphunenta of this metal, are 
the only evidence we b»vu that the aneicul 

Mv^ic^inH made n*iy srw Ilf imjtal Itiuls ; iSiungh 

their artificetis wore rkiiled in casting gulil ami 
sileer, and in liammcred work ami eliding, ami tin 
as . ; ilh cupiMir Hire n'Sui mined, me! the tSt'O 
comhinod as brxmze, Tire early tribes inhabiting 
the counlev jlIkhz-I JjaIkv- Supftriort w-li-ene nat-ivn^ 
eopper Lh pi^entifully found, marie knives and orna- 
ments of the metal by hammering it cold, in some 

CUM.H 1 , i-"- is lirhevi'd. -ivjlh attiJLi: [tnpLeiki^Uta. SiililII 

uljiseta, rings, Ldola, and othei objects made of 
gohl and of ancient dale, shuuc of wSueh u rc of tEiin, 
ILil'I IiiuU-i'-u jutatesi, have been ohtaijiad in ttre in 
public nrf (.’uLombLa, fcmtli America. ALiv^i ai tides 
of a rude archaic character npji-car to in- rare, ft 
ia likely LhiiL the working uf (.iiijsa Jtative metala in 
the cold abate in certaiu limited areas pioccded the 
art of manipulating any metal by hcak 
Sec Lubbock's Frfhiihyrif; Monro's Lait-tlwH- 

iryf* af Kuroy/e, Nad.iillndii jp:(vb ifttyrir Ajuffifu, imd 
various pa|.«r.-i in file vuLurne-j- of i'rmrrt^ridiid In h^r-i!'- 
frgyc published by th-, SluithionLin Institution. 

Jftttfmi Mf.t'iP.Mrtjjj. As nnv.v ■. i r i ■. L i - 1 I : 1 tltin jg 
the are of extracting metais from their ores. The 
operations are partly mechanical and partly chem- 
icaJ. Tlujao ]>nxicHiisH- whicdi depend principally on 
chemical reactions for their results have referii-nL-c 

chiefly to the rijnating 4Lnd snudting H>f OteH, and 

are de^rLheil under rle: IlcahEh of the illfTc/ent, lurtale. 
But there me certain preliminary operations of a 
mechanical kEsel which metallic ur-ca nmiergo, ouch- 
aaei-uahing, jigging, waBhinp. L vt,, whicli wo ^-hall 
describe here, as they art- essentially the same for 
tin: art* of leadn copper, tin r zinc, and indeed moat 


biding 
ployed for 
of several 
si in pleat form of 
apparatus iu use enusi 
>i-evca 

levels ami lo^lianicaHy agitate\[ ao a.s [o pius; tlie 
stud' acif03» the jierforated ljottoms. The firat sieve 
separate-* the largest gtaiiis, the necLUid the next in 
sire, and so on. A rotalSag druiLi-sieve or Itomiucl 
i.?, Iliiwcvct, more frequently employed Itisplaccit 
honirontal ly, arinl is to y xtent ccnicai in hh&jrc. 
Sotu etimo-H it is one lung eoiLtiuiLOiis tTiimiucl in 
sections, in which caactlic fincat stuff paseea tli rough 
the iiret section, the next larger llLi-ougli the aecond, 
and no cn tlirougli, say, five dr six divisions to 1 lie 
largest graiuft. In -ntrier p, syetem of separata- 
conical trommels, in which the siting take*- place 
fr-uni Urge Mi email gr-aiiis, is etn])LciyeiS. Willi the 
trommel wilLit in lishi], and, -although its axis runy 
be quite level the falling angle n»f ELs shell Uigcthbr 
with sis iiiHitMin imtiele tue urB-atufTfrom the smaller 
to the larger end. Trommel? arc uwl for clearing 
dlt earthy matter and for draining o!F water fniui 
ore na well as fnr siting, 

After tlie ore-Rtuff Tolh Eifteu sn>rt*d according t« 
he Miw of the grains, the next step is tn aepiwutc 
by apeeiile griLvity the pure me from the gaugue -ivr 
non-metnllic minerals s*aocialed rvith it. If the 
rpluwd particle? he tluite oF wein-atufTcHWHalpinig 
iiiorc than out himE o-f uro, these arc al?o aeparated 
by gravity. If cqual-sined gratoftof galena, blonde, 
and quarte, whose respective doom tie* ana 7 '5, -i.ruid 
£■“, Are aSluWCd to fall freely in S'UiiM ibadh nf icatCT, 
live three aubataocBa will separate into layera at the 
Vittwn, in which ease the le?wl ore (galena \ will 
fo-ini (lie lowest, the xine uni (blendftf the mbhllc, 
und (he quarts tlie tojr Sayei-. llul in hydraulic 
jiggCm (Mum: me |mmEniAtic) the column of water, 
at 'moat nmiei 13 inches, is 1-un shallow m ad- 
mit- of ueparafeon hy simply dropping tli-e grains, 
i 'onseijuftiM Lly these are plai'csf in il sieve jin - 
nieiucd in water, and RubEccted Mi a repeatcsl np- 
. ini I ■ down motion, in which die ascent of the jigging 
m ail' rakes place by jerks, but in the dettCMlt It falls 
freely. In this way the unre ore, ui at least tire 
liest-orc, accumtilaten at- the botMiiu, wul w usually 
anihcienbly Tjcli fnr aiuelting. Till' gangur- hih the 

anrfncB in skirmoed uN’ or otherwise removed, In 
hand -jigging the siavc is vigorously jerked in a tub 
of water; iu the brake-jigger the jerking mod-cn is 
produced by a hand -lever ^nd eimnccting mxI ; ^nd 
in wntiau-bu? jiggers mechanical eontrn acices ate 
used to carry inte different receptacles the mineral 
praln^- ■‘.cparateid upon tiie sieve in layers withnqt 
interrupting the jigging precow). 

The dtesajng of fl he: sandy , mealy, or slimy onc- 
atiiff, wliich it- not aultahk for jigging 1 , ia eitecteil 
on huddle? tir sloping tablce. lEuddles are in alined 
Jitanes, -often rimiiar or rathrr ji'. ilL ill shape, 
<v-ei which tire fine atnlf Hnsjiendcd in water de- 
scends, In- doing ho the heavier metallic particles 
fall a i the Uip id the ial jlc or Ctuve while bite- ligbter 
a aste Es earned down to tbo font. 


I.ecdH, The shaded portion showa the fi , I -iaw, 
A. a:id thv movable jaw. It, between which the 
■ore or atone i:R vi urln-d. Thh ttiu movable jaw 4 
rapid biting movement (reaching; 45 t) strokes par 
minuMiJ i? given by meanK ef an eccentric lever 
and U^gls-jiiinls. 0 ift the- |4d connecting tluy 
ecccntno with the toggle-plates, DD. The machine 
is, driven by a ahaft iuid pulley, and hna a li»lance- 
wheel, A apring or lever near the baae of Ihc 
machine aids the return movement of lligi jaw, Ik 
Tin' vein-atuffor impure oie ih next taken cither 
to the crushing- mile™ nr hi the sSanipEng-niill, 
Fig. 1! shows a section of a erualiing.mil I nf German 
design, hut nearly rehembling that in uue iu Corn- 
wall for treating copper, toad-, jlcmI line ore?. Thu 
ore, already mducast by the- Blake j aw- p rusher to 

S lices roughly lj icmh iu -d iainBLer, is ru ait'il to ihu 
oor ur platforraij i, b, and bv means of an opening 
at e piuti.-d down te the cruHliing-rollcre, r, r. These 
are iisnally from lb tn dO iiinhes iu diaiiurt-pi ami at 
least 10 inches lung, made nE chilled cast-iron or 
iHcel, ami with a lever at <f Mi keep (hem in g(R»i- 
lion. I li 1 1 ■ p . ■.' the Fullers a shfciL COtiVnya llaft Crushed 
ore 60 a. mHc* nf aievea increasing in ’fineness fioio 
the l?|i In the l?)ttom, and what i? flcparatcd by 
each slcvc fall? inbj a separate pit. Such pime* 


Uriah. Altlrongh each metal la considered in 
a. HxipuriL'H- rvrlinlo, Lhcxe are varioits points regard- 
ing the gen R i al physical and chemical character? 
of theve laalie?, and the method of nl asaifying 
thrill, whir h htquire notice. A metal, from the 
chemical [.siinc of view, .i?. an element which mU 
rojibu'c hydi'ogp-n m im arid rim I lIiuh fonn a salt 
Hydrogen itself is, chemically, considered to bo 
a metal. Those 'element* which arc nup-mctallte 
in 1 hi:- acnjtft are oullnd mcCrjfjlojcZr,. 

Ammigat tbe chief tAettuatl propertic? of niclals 
we notice their strong flfflnitks to (sjTtain of Ilia 
hon -mu talEE c phiri u:h I-a. A IE tlie jnctaEa, without- ex- 
ception, conihine wi th oxygen , sulpltu r, anil chlorine, 
and often :n several pnojjprthwi?, forming oxides, 
MilpEiL-den (formerly ternieHt sulpburetal, and chlor- 
idca. Many of them conddnc with Iwomiii'R, Jnidiiia, 
and dnorine. Tbe oilier compounds of this nature, 
excepting carbide (formerly carburet) uf iron, or 
steel, and the hydride? of arsenic and antimony 
i aomsiMJi ly lumwij aa arseniuretted ami antiamniu- 
retted hydrogen ), whichi wc of importance in toxi- 


Fif, S. Ora. iDnishiug Mill : 

JtiO view mt ttic -1 r j :■ >, 1 1 1 iJ - r 1 1 1 1 1: r * , swvirx, an? vuckrt' 


of orc-s-tusi its .in 1 1 -Ohh larvR Lhi iju through the [op 
sieve Hir riddle full ilLtd IJLO raff wheel ur bueknl 
wheel, and ate by it raised again to the floor to lie 
irernslwd- Iu C-Hiriiwall ■& si^v-c <>r riildlr cylio 
drical in shape is used, and it slopes emtlial stull 
Vim large to go through it? mcehcs 1* rain'd by 111? 
raff. wheel to get a second crushing. Only almnl 
13 percent, of the ore- stuff cnialLcd in the CdcmEsb 

jeilII exL'eniiK 71 liiilliiiLCtre!-; eii hlii l . 

I'qt pulverising some ores— tinstone and aurifer. 

Oija qiiiLrte, fnr i-^riuL^ile a atal:tjiiiLg-iui|| i-* used. 

It consists of a senes of upright sliafta with a 
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K, may fee passed over without notice. The 
metallic oewbi tm t exemption, solid bodie*, 

white or coloured, and usually present act earthy 
appearance. Hence the aid nonae o f nv.iaSitt eaix 
lied Co tho-n^ oxidfifi. Those OXldc* whioh mi 
tunned basic poeseea the property of directly 
uniting with the ma-called oxy acidi' (such a* 
sulphuric, uitrie, carbonic, and eiEiidc acid), and of 
fomi-Lug uew chemical compounds of Che second 
order* termed. Silt* (^.v.). Tha compounds of 
I be metals with chlorine, iodine, btOrnlhO, and 
flnorino -«ich| for instance, os chloride- of sodium, 
or common yilt, CIK*- u« tetmod haloid salts. 
T9i« same metal may often combine both, with 
chlorine and 'with oxygen in more thou ooo pro- 
portion. For ni*ni|u«. we have subehlorids of 
mereuiy,, Hg ± Cl s ; suboxido of mercury, HgfQ ; 
chloride of moremy, H^i t ; oxi-dc of mercury, 
HkO. For tha compounds of the nujlnln with 
sulphur, see Kl'LHnJB- 

Tho following am the moot important of the 
fhvrxai inropertiB* of the metals ; ( I ) All metal*, 
unless when they are in a finely -pulverised form, 
exhibit more or M of tlio charactoriatk lustre 
termed metallic. Two of the non-metallic ele- 
ments, iodine and carbon, in bom® forms also pre- 
sent a metallic lu*trt- (11 All metal* ars good 
conductors of beat and electricity, although in. 
very tmeqaai degree*. [S.) With trio cjeapircui ntf 
nvareoTy, *11 the metals are i^lid at ordinary 
temperate ree. With ttio exception of gold, popper, 
calcium, and strontium, Hie metal* are, whet) fight 
ia only unco reflected from them, more nr Lesa white, 
with a uudenev to blue or gray.. Most of them 
have beer obtained in crystal! 1 , and probably all of 
tliem are capable of crystal I isiug under certain 
flftiLiiiliioiL-i. I 4 \ Metala are remarkable for their 
opacity, except when they *re chemically reduced to 
extremely tldq filans. AIL the metals are fumble, 
although the temperature* at which they aasauie 
the fluid form are very different (sec Meltifo- 
psiNtli and ftouie of them, as mercury, arsenic, 
cadmium, zinc, Ac,, are also volatile, (6) Great 
weight, or a lugh sjHWifie gravity, ls poptiliiriy but 
erroneously regarded as a enaraeteristio of a metal ■ 
while platinum, osmium, and iridium [the heaviest 
bodies knowu in nature) are more than twenty 
times as heavy ns water, lithium, potassium, and 
sodium urn actual Ly lighter than that fluid. 
(71 Great difference?! are observable in. the h*rd- 
nm, hrittlenes*, and tenacity of metals. While 
potassium and sodium may jk: Lqoadod with the 
finger, and lead may be marked by the finger mul, 
most of them posw™ * considerable degree oE hard- 
ness. Antimony, arsenic, and Im-innKh. ore *o 
brittle that they may be easily pulverised in a 
mortar [ while others, us l-njn, gold, silver, and. 
copper, require great force For these disintegration. 
Taking iron ami lead a* representing the two 
extremes of tenacity, it is found that an iron wire 
will l>u*i a wfighi twenty -six time* as heavy as a 
leaden wire oE the same diameter, 

Metals cuter in to romhinOtiqn with one another 
when they are fused together, and such comhinH- 
fcwms are termed AHvyf [q.v.j, nnlces when meT- 
etiry is otL-e of the coinbiuitig metals, in which csee 
the resulting compound is termed an A uwlgt.t>vt 
[□.¥.), ft Is doubtful whether nil uIIckh nre true 
chemical com pounds, Dsfi nit-c compounds of the 
metal* with pJwr.h other du, however, certainly 
exist, and are some times foaod native, as, for 
example, the ciystniliscd silver and mercury com- 
pound hepteaeoted by the fdrmtiEa AgHg. 

!□ consequence of their strong affinities, for the 
metalloids the metul* n*-i? seldom fnnml in il free nr 
nDcombtoed state, even in the inorganic kingdom, 
nut never in animal* or plants- The more common 
jnetnLu, in coiLseouea-iae of their strong ulUulty fur 
oxygen and sulphur, are very rarely met with in 
Liu 1 ubrsambined mL?iL<: ; but ftOiu* ihE IImkw mlnrl: :ito 
less abundant, such as gold, silver, and pUtin urn, 
are found yittAmblirisl, in which case rire terms 
unlive and virgin are applied to Iti-eiti : and ocher 
metals, as mercury and cupper, occur both in a free 
and in a combined state. Many native alloys are 
found, bat the ordinary sources *E the metals are 
oxide*, sulphides, chlorides, and carbonates, sul- 
phates, and other salt*. Tlttee are termed the urns 
ol the mctu-ls. The methods of obtaining the 
metals from their vati.on» utn fall under Hit h«ul 
of METALLirBCy. 

Various class Lb cat Lons of the metals have liccn 
euggested by d Liferent chemists. Tbc follow iiq; Ls 
preGahly one o£ fire ruasl convenient : 

(T.J The Light .Ifeirrif, auMividcd into — 


(11 The ine tub of the alkaliea — vit potassium, 
gAdlmii, ciesLuin, rubidium, Lithiutn. 

(2) The metals of tire alkaline earths— viz, 
barium, strontium., calcium, magnesinm. 

[S) The metals of Hi* truo enrth-H — vizt alumi- 
nium, glur.imim, aireuuium, yttrium, erhium, lor- 
Liuiu. thcirirtum, cerium, lnntharuj.ni, didyrnium. 

(II.) The J/etti?y .MiJwfs, subdivided into— 

(I] Metals whose oxide* form powerEnl liaaea— 
vin. iron, manganese, chrttuium, nickel, cobalt, 
zinc, cadmium, te*d. hiaiuuth. copper, uranium, 

thallium, 

(®) MetaLf* whose oxide* fnun weak bassa or 
ichLs — viz. nrei-n ic, antimony, titanium , tantalum, 

niobium (or coluntbiuiu), tungsten, molylideuuna, 
tin, vanadiuen, oaminm. 

I3j Mctafe whose oxides are rcducwl hy heat— 
uoMe metals -via merenry* allver, gold, platinum, 
palladium, iridium, rutlienium, zhodium, osmium, 
(Jjevrmt qi the rere metal* arc herd omitted ) 

Another classification is that hy which the metals 
are iTTftJiged in *Lx groups, cadi group being named 
after II iilC UlI wliinh -ixhv.i'wwui the cnmiipn nharac- 
ters in a well-marked degree ■ vjx. ( I } the sodium 
group, (3) the calcium, (3) the iron, (4) (he 
copper, (sj the plat-riiunj, and (6) the antimony 
groups. 


Metal-work, Abtl&tk. Leaving celebrated 
statue* and group* cant in hronae to La described 
unslrr the head SctfurrC k£, we shall bricKy notion 
here a few important example* of arti*tlc work iu 
metal which arc rather classed as apeciioeus of 
decnmlivo ml than of pure sculpture. Of early 
gold and silver work one of the meat renowned 
objects a* the altar made of the* two metaJs in the 
churcli of St Ambrose at Milan, U was exocuted 
by Wo I via us in the 5 th century, and contains 
figure* in relief of Christ and the Apoetlcs with, 
ornamental border* in enamel- Aabthor very fin* 
example of work in gedd atut snsuisl is the 
if fire C altar front) of St Mark's, Venice, hy Syiui- 
tine artists of tbo UH-b or 91th oentury. Some 
spocimsju of Celtic art, partly in precious metal, 
such as tha Tara Brooch and (he Ardsgh Chalioa— 
the letter aupposwl ta he of the 10 th century — lire 
□f es^ubiita beauty ( see DkOOCH ). The ehrine of 
the Magi in Cologne Calbodnil E* * rna^nificont 
reliquary of the LIELb century, in. which the figures 
are of gold and the arehitcctu rai -dccomtioD* covered 
with cuamcl* and precEons itohaH. A ccusidetable 
number Of specimens of ecclesiastical gold and silver 
work of the 13th ceutuiy remain, including a few df 
great inLi‘n)Ht. Of 14th-century examples — a time 
when the golutsmitb’s art’ cowed to Iw employed 
exclusively in the reivjce of the church — the 
splendid silver reliquary in the church of Orvicto, 
by UgoiLno of Sicn*, i* v^iy remA>-kalpfe. Ferhaps 
ibr two most Inipartant monumenta of the gold- 
smith’a art made in the middle ogre art the nltamf 
lS+. Jn:i-,c:i, PInI/n'l, ruid that of the Baptistery ef St 
John at Florence. They were begun in the I4th 
century, and * number of the most fatncun Italian 
ai-tlfita were in suousBion engaged upon them for a 
period of 150 year*. Beth areuf ailvcr, Onoaf them 
ls-i mg d imoi-m i:J with :-■ u I ,'j ftCL-i from the life of St 
James, and the other with scene* from the life of St 
Jnhn. friglio of Pish, Pietro Todssto, RicdatdL, 
Cipriano, and Filippo were among the aTtiafa en- 
gaged on the St James' altar; and CEohi, Ghiberti, 
Genni, Verrocchio, and Pdllaiuolo worked at that 
of St John. Some of the greatest artist* in Italy in 
ihit L-ftli iLiid l.rth-neELturies pnuitLsOii h> r-orue extent 
the goldsmith's art. including Lucca della Bnbbia, 
Ghiwrti, Eninclleacbi, j'tenatclln, and Jacojici delLa 
Quercia. Iu, the LAth century (.’clliuie is the 
greatest name, although well-nuthen Heated wnrks 
by him lq the prerioi-.n metala are few iu number. 
There are some very artistic productions in pewter 
by the French artw-t Fronfom Kiiot, wlio Ilve *1 in 
the 36th century. 

Uronro in a mcta -1 in which muny finfe work* have 
liccn execiLu^l, and these are often of large sire. 
Few early -examples exist [if wlifeh the artista aro 
known, Btanraciu* nf GuiiatanLieioptn coat in the 
lath century the bronre gates of St Paul's-without- 
the-WalJ* at Home, dostrnyod in 1833, hut of which 
drawings exist-. A century later an artist named 
liarisanus made the fine orouze iW of the cathe- 
dral of Monr-cate In Sicily- One of the most 
ariistk productions in this metal of the 13th cantuiy 
i* the eandelabniru in Milan Cathedral, 36 feet 
high. The eaat door of the Baptistery at FtnrehH, 
upon which Ghiberti wryi euga^etE from 143J to 
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1433, i* considered a mirrolloua work of art, 
Auollier door En tjds building, hy A- Fbiano, vjunt- 
pLetdl in 14:51), aFrei- being in propess for twenty 
ywre, is *1?^ an adniiiabto production- P. Viwhcru 
shrine of St Sidmld ut niirtmle^ is a beautiful 
monument whieLi, though quite different in form 
from the object* uanicd ahnvc, resemble* tliem in 
tlic di>igu imiug on intii-iiate coinbinati-un of small 
works in, sculpture and aidiiteetmrai ornament., 
A fountain in the Maxiuiiliau-sfriL^, Augshuro, 
csecut-cs) by H, Gerlianl in loftfl* haa beau ruucSi 
admired, Fur- want of apace we can only name 
two more bronaLats— BL Morel, who did the great 
candelabrum in Seville Cathedral, mul L. Bern hi, 
who in the 17th century executed many clever 
winks la. Italy. 

There is perhaps no da** of metal oh^eel* in 
which JirtL;itir skill is nurre marveiloualy dr*pEayed 
tlian in some of the rich suit* of armour mode in 
the end of tlm 13th, but- chiefly in the Mtli century. 
Th rue are for Che roust part of iron ot etoel, -with 
ornament in rejwrtwd nr engraved ; suroetimte with 
both combined, and oegasiejiaJly with dan-iascsnin|r 
in gold And silver. Among tnwe who praet-iiiod 
the armorer's art in Italy the most faumua nuiu 
aro Miehdrigrauln. Filippo Negrelo, 1-toinero, and 
some members of the Piccinini liitnily. in Germany 
Kollman of AugshuTg, and in France AuteSne 
Jius|Unjrd stood high. Some of Che finest suite of 
armour made at this period arc in the Mu*cum ol 
Anti* o-t Dresden, rlili] iu the Louvre- and Muate 
d'Ai tilierie, Paris. 

Wreugitfe-irur work, riidu but- effective, appSMfl WCi 
the w-iKhdttn [Loom of soroe Rnmom^que elm relies of 
the IStii century. In the 13tiL and 14th centurie* 
the work in dri* m.-Mai became merq refined, and 
among adm-irabtu axamples of the Jatcer period may 
be inenticncd the screens round the tombs of the 
Sonin family at Verona, And a screen in the r.lnuidi 
of E>auta Croce, FJoreuce. Screens, grilles, and 
other ol uccte with open wmight-iron ornament, 
hsAitlifiilly Hieaigiied. and ranging ever a period 
from the 1 3th to the 14th century, but especially 
those made during th« 15th and 16th, art fqund 
in many churches in. Germany, Spain, France, and 
England. In the latter country the early grille 
over Quean F Leant it's tomb, VV^tTniusteTn and 

the later screen to Edward IV.'s at Windsor are 
fine example*; *o also are itio still later (18tli 
century) rai I ing.|kftrleli| niadi for Hampton Court 
Palace by Huntington Bhaw„ Tlis canopy of a 
draw weli at Antwerp by Quentin Mature is nne of 
Che best work* of lu kind in Iifuii meced iron. 
Many oE the elaborate ly chiselled iron looks and 
hinge* Jtuwfe at NuremtoTig ami Augsbiirg in thrj 
13th iuul 3 Sell centnrieM are wnmlsi'lutly beauCifnl. 
The National Museum at Munich is especially rich 
Lu npeeimens of flueae. 


IHe: tliyl is an organic radical homologous -with 
Ethyl [q.v. ), Its fni-mud* Is CH„ but, a* it cahnot 
exist in the free state, two such groupH of atema 
Unite together to form ethane, CII 3 — CH S . As iu 
the ease of ethyl, methyl Eh the eeutreof a wliotc 
croup of aubstauces known as li*e metliyl -group. 
Tlinui, the hydtido of methyl, C ILj.ll , known as 
light carburotteil bydre«eu, mandi -gim, nr fire- 
damp, in well known as the cause of explosions in 
cowl -i ill Be*. It is a ILg3it K irnx-iiTnun gas, half as 
heavy oa air 1 ron-pciii , o)miLM audveiy innhirmii Jdr-, 
fi»rniL 7 ig an explosive ijlLxlui-c w-itli hc-vcii vuluriies of 
air. Methyl olonliol, Clf^OH, i* obtained as a by- 
product in the manufacture nE lieet toot sugar, mid 
*l*o by the dry distillattmi of wood. It is a colour- 
less, mobile liquid, tseembling ordinary alcolui] in 
many of its properties. Methyl oxide m methyl 
ether, (CHt)| 0 , KH-respondiui; to ethyl ether or 
coniroou ether, is a go* at ordinary temperature*, 
very soluble in water and alcohol, and enpahlu ol 

being- com! s mwjd to a liquid by pressure and cold. 
It-i* largely prepared for uae in Frooring-madiieiee, 
owing to the intense cold which rtfiulta when the 
liquefied gas io allowed to evaporate. It k pre- 
pared by the action of sulphuric odd ou wood 
spirit. 

Besides- the above, urethyl ente™ info the cou- 
sritution ni many ethereal salts and amines, such 
as Lusthyl chloride, acetate, a*d salieyJate, a* 
'.vcl! oe methyl amine, dimethyl amine, &l-_ i|s«e 
Aiuxes). The fmlfeylftte, CHtCrHoO* i* iutareating 
Os being the ethsreaJ oii of Gaidthtna 
from w filch jju re methyl akuhoi oud pu™ saliqylija 
acid can both be made. Fet Methyl Violet, see 
Dykiso ; and for Methylene, soe AKAST11E8IA. 
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[Hrtbylated Spirit coMtote 

& part* of alcttltoL of specific grivily OW, JJ^tn 
i part of Fycrayl b [ q, v. > or ‘voM-flpirit. Taw 
■duitiOEi of wood -spirit raDden it kififit For drinking, 
although it wsmsefy interfere* with its power u a 
wlvdDt It ia allowed by the excite to. be «dd 
daty-frae for raftuwlfctii'rmg purposes, and for pW F 
terving ipecimfclia jja museum*- 

Ifflrroco smliC Salt ifl used in blowpipe aa- 
*]jftia, and may be prepared by mixing concentrated 
solutions of phosphate of *oda and^ntoriiie of am- 
monium- Tl has too compoeLtioo ISaNHj.H.FO.jii.HiO. 

HleraHttcT (Gn wrp'fcror, 'little;' inttrai^ 

• nreeaure’) m an instrument uwd for the meoauro- 
meaE of minute diatoms* and angles. !ta diffrr^it 
forms, defending on different principle*, may b& 
divided into two section?, aeeotdiiLijf as they ate 
applied to physics or astronomy. Of the fonn-cr 
section, are the Vernier fq.v. } and the Micromotor 
Screw, the tatter instrument belritf merely a screw 
wEth a vary regular thread, and a 1 area round head, 
which is carefully graduated. gen orally to *ix ttaths, 
and Eurpialtfirf with an Index, It is easily Men that 
if a complete turn of th-e *c raw advance ite point 
J, of an inch, * turn sufficient to pass flic index 
from gite graduation to another wifi only advance 
it of an inch, Ac. Tida ia the micrometer 
uaed in the construction and graduation of instru- 
ment. Of those applied, to astronomical pur^Kjaea 
the most simple La a short tube, acioae- the opening 
of which are stretched two parol id threads, which 
#re moved to or from each other liy jicr*iyH- These 
threads ara crowed by a third perpeodtenlariy, and 
the wjiote apparatus. La placed in the foCoa of a lens. 
The distance of two rtars is found by adjusting tiie 
two parallel threads, One to pass through the centre- 
of each - ; t-j l r , taking care that the threads arc placed 
perpendicular to the line joining ttie stora, and 
finding how many tornm and pasta of a turn of the 
«row are ret| aired to bring the wires to coincide. 
The angle of position of two stare i» also obtained 
by turning round tire Instrument tf.ll the third wire, 
which is hc'irtnaJly lioriioiLlah bisect* fioth atnnc, hitil 
reading off on the drcumtenHKt the aj-c paewd 
over, FraviThqfer't d mKrancter* 

consists merely of a steel ring surronndod by a flat 
rim of glaas, and the position of the star is deduced 
from the linte whew it cresses the. ring and ite path 
while within it The AbbC ftochon snbatltuted 
for the wire micrometer gne mode of two prisms of 
rock-cjy*tol nr Iceland a per, capable or double 
refraction, 

MltTduLCopc (Gr. rtiifcrtM, 1 small e 1 and 
1 1 see 1 ) u> an instTsiruenE for CRivblLb^ us Lo 
examine objects which *W so small as to he 
almost or quite ondlficamibta by the unaided 
eve, It* early history is ohecorO ; but as it ia 
quite evident- that the property of magnifying pos- 
sessed by tire tan* must have neon noticed as -srem 
a* it was made, we are quite safe in attributing 
its existence in it* simplest farm to a period 
considerably anterior to the time of Christ, It ia 
generally kraliaved that the firet compound micro- 
scope was made by ZaclrerLu Jansen, a Dutchman, 
in the year ItAO, and was exhihitetl to dames I. 
In London bv his astronomer, CoreeLtLia Drebbel, 
in 1610. It was then a very Emperfect imilmtncnt, 
colouring and distorting all object*- For many 
years. Lt was moro a toy than a useful inetniment, 
and it was not until the invention of the achroFoatie 
lens by CJte*te manor Hall i ITWf and John T>sllond 
( l"3Sb57), and ita application the nLicToscope by 
Lister and othet*, that it reached _ tho advanced 
pos-itfoii it uow nocupin among sckhtLBe instru- 
ments. 

An object to be magnified requirm simply that 
It be brought nearer to the eye than when first 
examined ■; bat ws, the focal distance oE the eye 
ranges from b iDChee to 14 inches— 10 inches being 
the average focal distance — it follow:? that a l'"“t to 
the ms^mfying power of the ave is attainsd wben- 
ercr the obj-bet W lie examined is brought Hw aflW. 
IE, hawevoi-, we bLacken a card, shrl pieree s Itole in 
it with a tine needle, and then examine a minute 
object, rh, for instance, the mug of an hweet held 
about an inch fro:n the card,, we sltall see it dis- 
tinctly. and that, too, miwitHtad about ten times its 
tizu, This is explained by the fact thnt tlie pin- 
hole HniLt* the divergence of the prjMil of rays from 
each point of tho object, so |b*t the eye can. con- 
vprjjo It aufEiaiiently on the retina to produce a 
distinct imnressLon. which i* faint; ana did not 
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the hlackejm-fd oard exclude all other light U would 
be lc*t. If we now remove the blackened card 
without either moving dwr eye or the object under 
examination, ll will bo found that the insect's whig 
ia almoat invisible, the unassisted eye boirg un- 
able to p-ce clearly an obtaot an noar &.-; one inch 5 
thus domonstrotlug the hlackensd card with l Ins 
mred It- bolt- in it to be as decidod * magnifying 
instmincnC sa auy set of tansea. 

In tig. ■ A-R re a don Ida convex tan*, in front of 
which, between it and ita focus, K, but near tiiat 
focitH, we have drawn an arrow, EF, to repieaent 
the object under inspect™. Ttie cones drawn from 
ib, cXL-rome poiiita arc ropjesentativc rays of ligl-it, 
diverging from these points and falling oil the tana. 
These nays, if not interrupted In llieirennrae by the 
lens, AS, would be too divergent for the eye to 
hriiig them to a focus upon tlsc retina (ae* £vk), 
I5iit after traversing the lena, AB, they travel, if the 
object be siiEfioietitly near the focus, K, in tines 
which are nearly parallel, or which apparently 
diverge from points, such a? C, D, not nearer bn the 
eye than the least dintanc« of distinct vision, which 
ia, for most- individuals, about bln inches. Sup- 
pose the lens in a? chise *" may bo to the eye, and 
that the object, EF, ia brought up to it to anch a 

distance that the virtual .image, CT>, is at H> Inches' 
distaoDft- from the eye ; and let us further auppoee 
that the focal length of tbe tana is such fma l-FH-1 f 
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tbat the Image, CD, is ten timte, linearly, a* groat 
as EFf then tho eye, irmtead of vainly striving to 
see the mall object, EF, near K, will *eom to par, 
i-eire dlatinctly an imago ton timea aa great 
linsariy, and situated at the convenient dialnnev, 
H, Th* magniftaatjon of tho tan? ta inde|iatident 
of the eye, and is the relation tpalween the sire of 
the image end that of the object 'When our of 
thwta i* at an infinite distance and the other at a 
principal focus, tlso magnifying power depends on 
the position of tire eye, and is the ratio between 
tire apparent eiie of tire object at any given dis- 
tance and that of tire virtual image as socn with 
the aid of tho leu* ; this may bn *tou to Iiremaas as 
tire eye ia withdrawn to a greater distance, especi- 
ally when tire one cyo ia used to look at tho object, 
say e pagO of print., and tho other to look through 
tire lens ; but Ebo gjontefit retinal image lb fermwi 
when the lens i* ctaae to the eye. 

Wo have iHuppoeed the whole of the light to enter 
tire oya through the tape, AE (fig, lit but so Israo 
a pencil of fight pouring through a single Ions wuilj] 
be 11 O mucli distorted by ite spherical figure, and by 
the chromatic diepereinn of tna gla?w, as to produco 
a very iudtattact and impericct inuigis, TIlLs ia 
jjarEly rectified by applying a atop to tbe tens, so 
aa te'allow only the rrentrerpaYtion of the irendl to 
pass, flut, while aueh a limited pencil would ropre- 
M*nt eflirectly the form and colour of the object-, so 
*niall a pone!] of liglit l> generolly unable to illru 
min ate the whole trf tire magnified picture with any 
adequate degree of brilliancy, and is therefore in- 
cuuable of uipptaying thoae organic markings oh 
animals or plpntH- which are often of so much, im- 
portangre la dis-tingu tailing up* class of objects from 
another. Dr Wollaston waa the firet to orerontire 
this difiiculte, which he achic-vod by oonaLmcting 

* Junlitat fog. -2;, which oonsiata oF 

two plano-convex tanaeb having their a, 

focal tangtlui it the proportion of I 1 

to 3, and placed at a distance best 
nuteertainied by experiment. Their * ^ 
plane sides -are placed towards tlie Fj^, 2 

object, and the tens of ehrutebt focal 
tangtlL next the object- By this arrangement cbo 
dlatortion caoseHl by the IS ret l*ns is -corncctod by 
the second, and a well -dad n$d and Lllmni mated 
Imivge ia eteen, Dr WoHaatonta doublet was further 
iinproved by Mr Holland, who substituted two 
lenses for tbe first in Dr Wolla- 
nton'a doublet, and reteln^d the 
*top between them and the- tJtirrl. 

This coinhLnation , though generally 


cull*! a triplet, i* virtually a 
doublet, inasmuch aa the two tah&ts S. 

only rocogh pSiftlt what tbe anterior 
Icum did, although with tafia precision, in Dr i^olla- 
h 1 1 ! ti ' fi doublet. In this conibinatioa ifig. 3) of 
lenses- the ctrorti- ate atill further r-cdn-cod by the 
close approx Itiiation of the lemws to the object, 
which causes the refraction to take place near the 
a*ifl, and thus wo have, a still larger pencil of light 
transmitted, and have &J*o a mure distinct and 
vivid Image urteented to the iyt 
Simple Microwopc .- ^Ry this term we mean an 
instrument to? moans -of which we view tire object 
through tho tan* directly. These instruments may 
le divided into two cliuwes- simply used in 
the hand, and those pntovtded with a stand or fromc, 
ao -arranged as to ba capable of being adjusted bv 
■means of a screw to the exact focal distance,, and 
ofljoing moved over different parts oF the object. 
Tire single lens- uecd may h*. eiEher a bi convex or 
a plano-convex. WIkii a higher power Is wanted 
a douhlot. Much as we have rIt^hJy deaeribed, may 
_____ be employed, ot a Coddiugton lens, 

y which coiiHista (hg. +) of n sphere jn 
which a groove is Cht- and mtad up 
wish opaque matter. This ia perhafie 
tho must- ronvcuLent hand tens, as it 
■nattera little, from its aplreriaal form, 
™ . in what positiftp It ie lield. In _ the 

4 elmplo Hitcroftf*pe single or eombsEiml 
lenees may be crnployed, varying from a quarter to 
two inch?*. There arc many different kinds of 
stands for flimpta micrcnroiw* made, but-, aa they 
ore principally used for dlaeection^ tho unset import- 
ant pndnt next to good glasses is to secure a firm, 
large stage far supporting lire objects under exam- 
ination. When low |iowerfl alone are used tlm 
fitogc-movereenUi may bo dispensed with ; but 
when the doublet or triplet- in employed aoitie 
more delicate wljoatnicut than that of tha hand is 
IHKCSOary, 

AficrMTOpe. — Tn the oamponnd inicro- 
Hcope in its simplest fetm the cbeerver does not 
view tho object directly, but an inverted real Image 
01 picture of the object is formed by one Eeoa or set 
uf tanaea, and that image is looked at through 
another tan*. The compound mscmsren|re whsaHtfl 
of two l*jiae.H, an object aiul up eye tau* ; but each 
of tlL-eoe may be compounded of eevcral lenses play- 
ing the part of one, aa in tho einipta m Ltro«cx>|re- 
TIk.’ eyedfibfi, or ocular, is that placed next tke 
ey«, and tbe object-tan m, or objective, that next 
the object Tire ulfjectLva ie gcner*lly mode of 
two or thre^ achromatic Lensca, wjilta Glo eye-pieco 
generally conidets of two plains- convex lenses, with 
their flat faces aOxt tire eye. arid aoparatecl at half 
the sum of their focal lengths-, wiMi a dlaphragiu 
or atop between Ilicm. Trenaes of high pawer are 
bo B-mall a* to admit only a very small Issoin of 
light, and couaequentEy wfiat is gained iu magnify- 
ing power ia often worthless ! rum deficient illumin*- 
tion, Varlnuft device* have l>een employed to over- 
come this difficulty. The light may bo concentrated 
by achromatic condenser* pfafied beneath the stoge, 
or the- curvature of the tane tuay be such ft* to allow 
os targfc a number of divergent ray* pobsihlc to 
impinge upon it, 3 -upEi a Isu* is eaid to have a 
large 1 angle of *pertiiTe r ‘ tho angta of aperture 

being that mad-p by two lines eou verging from tli© 
margriHi of the lens to it* Focal want- Recently 
Jcimeft, tetmcrl 'ianmeraion lcnse", liave lxj«n 
atrticted, nf auch a curvature that when iiumemcd 
re a drop of lipoid placed over tlm object light la 
admitted on aides With «< immersion tana 
there i* Idgh mognifylog power with anffictcnt 
UlaroinAtjon. 

The accompanying diagram (ftg. 61 explain* th$ 
manner in which ihe complete compound micro- 
scope acts. VF* ti avo bore ropwaaoted tho triplfl 
achromatic objective, oonatatiog of three acltro- 
m'ntta- tauaea combined io one tnlre, 3a eonnecfciuii 
wt£h Ehc cyC'piw^T which tiq-‘w c-«:'» jaeifit-a of the 
glass, FF, in addition lr> tire eye-glass, EF- The 
fnretion of the field-gl***, FF, lh that the rays of 
light from the object tend, aftortraveraing tho objec- 
tive, to form BJi mi age at A A l hut coming re wotact 
with tire ileld-gluss, FF, they am 
bent, and made to converge at RR, 
where a real [mag* ia f«nred, at 
which place a atop or diaphragm is 
placed, to intercept all light, except 
wliat Is requited to form AdtntiiLct 
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image. Frum JiBlktijapowd \ f |j l J 
te tlte ?ye-gl*ftft> EE, exactly as they I I I 1 j 
Jo in the simple muiww]#- The * * ' 

real image fomml at RB ts there- 
fore vjmv,fi- nn jui original object 
through the eye glass, 'EH- The 
lens, FF, is rob ew«ilial to & ccrn- 
pound niicrma'OpO ; but ft* it is 
quite evident that the my? pro- 
ceeding to A A would fa LI exterior 
to the eye. 'tens, EE, if it were 
removed, and only » jiart of the 
object mid thus he brought under 
view, iL in made use of in 

the com pound m irtiPMOpe. 

A mirror h pinned under thest-ngo 
fur reflecting the light through !ne 
object under observation. This 
method nf illumination by trana- 
mitted light sh used when the 
object is transparent. When 
opaque, light in reflected on the 
Ohjeftt by a bull's-eye lens, called 
a condenser, Tin* l*£il itiatru- 
ment? "re supplied with six or 
Mvgn object-glasses, varying in 
magnifying newer from 20 to 2500 
diameters* Tire eye-pieces supplied Fijr, 6. 
are; three in number, imwiIl nf which 
coneis-te wf two platm-convex tensea, botw-wu which 
a stop m diaphragm is placed , half-way lietween 
the two lenses. A» the magnifying power of a 
compound rpforiiarrope depends on the product of 
the magnifying trowere of the object-gl-ayi amil the 
eyc-piece. it follows that its power nmy he in- 
oreHftsd or diminished by a change in either or 
both nf these 
glane*3i- In the 

jiLfr;ii.&jnca! ar- 
rangement? it 
is of import- 
ance to have 
the instrument 
eo constructed 
that, while 
every facility 
is afforded for 
oil nervation 
and easy ad- 
justment* there 
nluould also be 
great s-teadi- 
jhsk. The** 
aitdt Ate 
achieved in 
variousi ways, 

Hif which fig. fl 
is one of the 
Bimpte?l : a. 

hnuLi stand, 

Rupported on i'ie- d- 

throe feet ; 6, 

mirror supported On trunnion si e, diaplrtgin. 

f iierced with cdrenlar boles oE various sires, to regu- 
atc the admission to the object of reflected light 
from the- mirror ; sULge-plute, on which the object 
if- placet! ; s, smew, with milled bond for fine ad- 
justment ; j] the ohjecl-ftlruw <jr objective ; g, brass 
t.ulir in which the body of ttie instrument is moved, 
j*u aa to offset UvC owusr adjustment: i A, the eye- 


piece, 


at ocular. 


Mill 1 chillis or Momvkj'a, C],H ^NOjIIjOi WILM 
the drat alkaloid isolated in pure state (by 
Se it timer, nti aijotliccary, in llanorer in 1616). 
The ii i l t i iv! morphia wiir given to it in allusion fo 
lc.-i crystalline fonni (fir. monuftn, ' form ). It i-R the 
moot important of the li. 1 k ii.fLii-.Lij existing In opium, 
of ivIlLojl ituauallv ccrc-nitrites from 1th “ rhtb bj 
weight, and in which it iH eomhinal with mw-omc 
^ulphmac, juid prohahly oOut ocidv. It L'l ubtained 
as white, aiihy. tnauMiucent ciyutols, witii a bitter 
hL-ite and sxlkoLinO reaction, Morphine is WW 
in about HHJO pirts of oohl and in 400 of ljoiLinjg 
water : lniiling alcnhol -JiseoLvca it frfttly : but it 
insKiluble in smt^ fctli er aad chloroform. Murphina 
is not ho enaify detected En eases of poiMuinfi by 
opium ao Meconic Add Tjie following utc 

«ime of the ruditiary tests for it : concentrated 
nitric acid added to morphine or any of iLo salts 


an orange colour; when it is mixed with 
iodic acid iodine hi Ijln-roted : in (solution it gives 
a. blue colour with sktsilIdk nf Iron. 

Morphine is the only opium alkaloid whiclL ia 
Boluhlo in lUmj-vruter, huuI llsm property rvifoncU one 
of the heat me an a nf extracting it, A watery in. 
fusion of opium lb boiled with milk oE lime, illtered, 
lEiixoil with |uiwderotl nsl-irumisnisu;, and flgsiin 
boifod. By this means tha lime is converted into 
the chloride of calcium, the anunonia iv volatilised 

by I hr: 1 1> mi , vvljjh: the iiLiirplilei.e la precipi fotc^l m 

An impure form, which ad uiita of eaay puritication. 

Moriihuio conildncB with acids tu form CLyetallis- 

ilT.Ii; MitlbH, winch JLri- njAilbly wA uMn in wilLi 1 r anil 

in aJoohol. Of these, the hydiochlorate (muriate), 
LIlc acetate, the biniecouatc, and other salts arc 
much Lifted in medicine. ApdiJLnr;..lii?i, a white 
crystalline powder with phystologLeal pi o per ties 
lihC t-luwc nf irmrpliIfL, is ohfolntil liy hcatiEig 
inm-nhia with an excess of hydrochloric acid. 

The rihL'iaju'utic usee of morphine and its sattd 
arc very .-Inul.ir Lhj tlnjtsCVjf Opium but inor- 

phiiM- i-i employed tavgely in cases wbete- Hypu 

dermic Injection (c^.v.) is dtwiiod. The ordinary 
dee* of morphine, or ita aullw, when given t* an 
aduLl to allay pain Or induce sleep, ranges from 
on eighth of a grain to half a grain. Many 
persons are* addicted to the hubltnal ii™ uf ipor- 
pliine. Tin; HbiiiLa are very much the same na those 
of opium, and it is taken for the uamo rcasuns ; 
hut morphine i» iootc mpid in nctimii arid luoro 
etfrcfteloua, aud ia nut aecompanied by some incon- 
veniencea which attend tlio ilk of iipiunp. TJjr; 
Liabitnal abune hua Lfo origin; in tiie legitimate use 
an a medicinal agent. But when the habit is 
c-Ktubl Lfih»”i,l , the evil consequences srmn sot eh, 
though Mini i 1 chmimLI tutiopH Hitffer liilldi mufS Lh;ilt 
others. A& a rule, liecome pale, sallow, 

DEiiaclatad, appetite is diminished, diL'^stiOn ili« 
(Mileicd, sdlX'ph'Rftnurisi sets in, mild ueiie.-i extra 
d-Lwi.H- of Llm drug. ff. as la usual, the morphine 
is (usheutanaously injected, all ]wrs uf the Imili 
within Touch of the springe mayjjeeoine one mass 
of sOro*, i*o that it sh hatii t<i Jind a place for a 
new injection. The will is enfeebled: the man or 
woman become? u meie paialytic. A apocial Snw- 
piuE luLH been equippotl in Farit for victims nf this 
i*prll-indu!genee. 



Siliral Circle* an aattonoinicaJ iuhtruniant for 

the observation 
of celestial bodies 
at Lheir meridian 
paesage, It con- 
aisto of a large 
motat circle, 
Luj-iiiin™ oti an 
axis the end of 
wldnh nrojwte 
from a solid atenc 
pier or hi fi E ^ 

( w li e n c o the 
name}, eloac fo 
which the Hjirol* 
in o ves, The 
Moral Circle, plane «f tbs tirele 

vi set an neaily 

as possible in the meriilian. F^ssl iinmnvably fo 
the circle ia a telescope, wbich by turning tu* 
circle, is niadc to point te the sfor to be ObWi-ved, 
at- th« time nf its meridian passage. Ha wl^, 
jp.Lt lixdl and one movable, aimilar fo thoae in tine 
Transit Circle {q-v,), cn-abfoft the altitude, or tcullh 
diHtajico, of the nfibj tu lue untexi, iF the instrument 
has liceiL properly adjusted, nod If tlie zenith or 
liuriifuita) point nn the ciiulrt Im known- On the 
liiu of the circle are diviftione in degree?, &t, so 
that Hlk angle thfougli winch it is tumad can bo 
iiiiled hy n»cttns ^vcTml hi Ll* roscop&s, as in the 
tm ei sit eirofo. The mural circles once in nft* at 
[jietjnwich wcie six feet in itieniitfcr, and each 
ile^iee of tlm division- i>n the eilge mcaeuied hiois; 
tli an six -tenths (if an inch in length, The niaunet' 
of eiLppnrt ^lEuwed of a large circle, which gave 
IhL-i iidvantago. Tho imi»l circle ia now aluu^t 
uljftiilctc, inndern inipiovcincnU enabling nil it* 
worl; iu ls^ muds lietter done by the itariftit ciielc. 


WnfM-h- the floaty part* of Wi animal, Mub- 
eul ar i? specially dwtfopuishfrd 

pow^r nf contracting in one direction, and ia 
the Laitrumout by which all the Beneiblo move- 
mente oE th* animal body rob performed. Whan 
examined under « high inagaifyinji power the fibre* 


of which it ia aoiupoeod are found to exist under 
twu fame, which can bo dintinguiHbod from one 
another by the firewhc* or i!**ho* of very etc** 
and minute tranaverae bam or atripes. The flbree 
of the voluntary muscles — tbow wbow movomenta 
oan be influenced by u^rve iuipulaaa originated 
by the will -a* well aa the fibres of the heart, arc 
jfnWti ; while those of tho invotvTUary mnstls?, 
aueti as tho nnuwulfcr fibtea of tho inteatm&l eanai, 
of j&lood -veHBflb ( ij;. v. h and in akin, bio utijfrtpe4, 
Oh examinirig an ordinEuy vnfontary mutelo 
with the naked eye, w* ohesirv* that it presenta a 
Fibrous, ^ppcarauca, and that the fibres are arranged 
with great regularity in the direction in which the 
muscle U to act or contract. On elowr examination. 



ftg- ].— Attachment of 'I\.-jiiinn to MuirdDr Fibre 
in tbo ftkate. 



itia found that these fibrcfl arc arranged in /wci'cttfi', 
or bundles- of various Adzaa, enclcwfid in nheat-lui of 
angular tihsue, by which they are at 
the same time connected wilii and 
ifiolated from tbow adj-uluing them ; 
il9li 1 when tho BmallHt ja&riettltu 
viftible to the naked oyc is examined 
with tho miercrawpe it 3? mien^ to 
L-onsast uf a number of eylindrical 
fibres lying in a parallel direction, 
and closely bound together. Thaae 
fibre? limy end in blunt extremities 
or be forked -an in the lips, Or 
branched a? in tlte fongu^, Each 
filrre cufiftb-H of an elastic homo- 
geneous e heath— the jorcofFwraui 
(Gr. tftrz, 'flesh/ and Ismtjtti, 1 a 
akin or iuiak ' }j which contains a p]^, e ■■.; tTn?1> . 
coLitnactile acini- flu id material, lemma of Vim. 
This suhskmoe fthnvrs- Irnnaverse Italian UiucIk. 
stria' at regular intervals, fu=. wot! 
as loneitudmal stria;. Dilute minctTil neidx eauae 
the fibre te cl^ite firtsiswisa info disc*. Whan 


highly magnified the tranaveras atriftft renolve them- 

selves into din thin dim dise Whose edges appear 
tii lullmre to tlm mar colon i tun, 13] a dear space, 
(3.) a broad dim disc, (4) a cl ant apace Ilk* S, (5J 
another disc like 1, *c. 

N?rve fibres pic mu tb* rArocdfuima, and end 
■.ipoij the CQiitrrictile aulKitaiice (see Nkwvous 
Sy^TEMJl No bltHKl-vcijscls ponctTate tlte mi. 
rolemin* ; tlifty merely He fo the iiLterE-als be- 
tween rhe fibres. Through the medium of reiuhni 
or ftpon eu rosi? the muscular fibres are attached 
(n the pruts which tbt-v arc intended to move. 
Aggregated in p&ralfel fterie!i. of greater or 
Issuer ?iw, end ss?ociated with nerves, vessels. 



ip. S.— MhkhIix Fibre of Fbj. t— Portion rf hfuan*u 
Tras'-i Tduiru-e— mig. 'HB Muteulmr Rtn: — 

dUuuttsnlafter K^filcsrir flpa duvncteriL 


tendinoiLs struotureB, «c, tncy form WO vanooa 
muscles, whicli are for tha moat part 
solid and elongated, but are sometime* 
expanded (as in the diaphragm ) inf* 
n membrtliiOH? shape. In the human 
subject volsikiy irusctcs arc red, 
arnf although ]HJ.fo fibres aie BCAttered 
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into piny. Bui- every voluntary muscle- is also 
subject to otliei influence more powerful in thefr 
operati-mj shun the will. The movtwien t of tbu 

fivitiinsti i!2Li!(!i 11 ll l Impulses fit passion Slid amotion 

jtrfs more or leaa involuotaTY, oa is shown by Uic 
vary partial power lire will ham of HmtnynlBg 
them, run] the: extreme difficulty of imitating; them. 
Many movement*! ensue involuntarily when certoih 
impression", which now! not aMssftknly be attended 
with (HMiKcinuariMU), are made on the aurface of the 
body, or an any part of its ist-moT, either by 
external or internal omiihs*. 9-wtli move brent* are 
tennwi j-ylrJr, and art noticed in the arti.de NfcKVuuy 
SVftTBH, 

Mnslirvvm, or AtfAHfCi the popular name of 
a somewhat diverge gToup of gone™' and species of 
fniitii belonging to lire sub-order Hymenomycetes, 
of the great elana Cryptogama The beast known of 
the true muRSiroonns to English readers is the 
Common Mushroom {Agenmt campufrul, *fld it 
ie lire type of the Bub-onkr n*nat^l. In Britain 
it if. the" moat esteemed of its tribe, though little 

._ in countries where fungi more generally 

■fopu an articLe of diet of the people, in Italy 
it ie disap-prortd. It should be noted tlret seme 
of the JaniLh common to Europe and North 
America are esteemed in England, hut found un- 
palatable in the United Status, Tire Common 
M u.^h T - kiici varies considerably in appaaranw accord - 
ing to soil and locality, but preset to i& all its 
vaaatiniw the earns eaeontial ctiaraetera, It ha» 
a fleshy head or jutrm, smooth or scaly nn the 
upper surface, varying in colour from white to 
different shades of tawny or fuliginous brown, 
The ffilla (A^mMivA) on the under Jiide &f the 
head are free, nr hist pallid, changLug by gradn- 
tiooa in age to pink, purple, and browu-blaex.. 
Tli* Btem is white, varied in Bhapc, full, firm, 
furnished towards the top with a white penust. 
tfit ring; The CbULbren Mushroom in widely 
distributed iu most of th* temporate rogimuTol Both 
the northern »ud lha sou there lieuLtspIreres. In 
Britain it is abundant chiefly in autumn in yem- 
-The Ho™i Mushroom {A, 
growing in cora- 
. It is altogether 


sietanee tor weight 1 at the rurtner 
cud, and the foToc (or inuwlel sn 
ill k intermediate pattiem. In mosi 
case*, in OTder to preserve the s?™« 
wry form of the body, mw;el» are 
applied at a great median l™ duj- 
ndvantngs as reg*ida the eseroire u! 
choir power ; that is to my. a much 
Ihtl-wt is amuloved than would 


gf attached. When the belly enniracte it 
■ ttf acts iu a straight line, und drags equally 
Ej on itoiti ostreriiitifiA ; but, aa one is? more 
V Q i*i km) blouL the other, the- ftiroft in spent 
l in bringing the movable attachment 
| nearer to thf Gsed one, and thus Hie 
Used end is named the (rriym the ninf- 
able end the cn^nfionL Mosel ea are 
casualty grouped around joihte, and 
attached to bone. 

1 The I'niv^vn/irr^ or unslriped in uwu l w 

Fig- Bi tiisenie reoet commonly iu the. 

|fa*oul*r sltape.of flattened hand" of eonaiderahl* 

Fibre-wlla length, but uf * width not exceeding 
frtnn tho T Arth«r,AvWuMncli. Tltelrsuh. 
rtrttef tJw, ^tdjfiise presente finO lurigitudinal mar’k- 
gmeU In- ^ njr , h ^, 1 , M |] jKBSOteCS IW vl*n. 
ifru*' ^ gated nucleus, towaida each end of 
which a few fine granules are found- 
Kiflliker Iloh shown that o^ory mis of men 
\r. L auL-Ji-ue. (heee kianda or libren in eilii e r a single 
intrsuiie- elongated eetl (a fibre-cell j or Is afaaci- 
'■*' ""t cuius of suoli ooIIj (see CULL). Those 

uoaitodb fibres hasu not usually tixctl points, of 
j»i uuiilu attachment tike the striated flLres, but 
■unn: k mil form continuonn ioventmente around 
cavitic* within Che body, euch rui the 
(iLtestiual canal, the hfood-vewiela ; or 
are dispcrwixl through the subslaneo of 
tiaauai, ench as the akin, to which they 3m part a 
contTwrtiie [inapeTty. 

CinfiVce nurme. although LnvoInntaTy-, Hliflnre in 
a remarknbtr: manner from the fibre* just deacritwtd. 

It consists of quadnuLgulfltr cells, which are often ---- - , . ^ 

branched at thidr onda. Each peII has a clear oval tire *mdn of Jointed continunuH levers, /hue, 

nucleus near its centre, Mid the cells preaent bonea of the forearm (flu. «,jl ^ bent upon 

tmn«v*ree etriic not *a dLHtinet and less regular the lrnic of tire &rm (of by tlvc musHc ({ij, 

r. I mil itum of voluntary ruuecio, Hith^rte tho*e which aritea close to the hcrul of the latter, and i- 

cardiar. fibre* have not b««n shown to poMtaMi a Inserted at t, at a short <1 stance rNrum Hue eLhow- 

sarftolem nia joint, wliich acts w tl^e fulcrum uf the lever 1 c). By 

The chomiiy»l composition of ordinary or vulun- tbts a7Tvngeruenb a _ 

taiy mmiole is deacriwsl at Flesh. The lihrillK, er the snuaele movos the hand (/]. in the samo tinre, __ 

the aarcoua olcmcnta of which they are composesl, through tlio estent of about 12 inches, but then the parte of England, 

consist oE * substanoc temiod Synt<Hiin ft[.v.) p hand ninvee through every Ineh with onljf shout 

which closaty resemble* the fibrin* or coagulating the twelfth . 1 ' ' . 

etaretitueot of tire blood; and tlic same syntonin muscle. By the junction of two or more levers in 

is also the main constituent nf the unattip»d OQe . direction, &a in tho Hliflereut segment* of the 

moiwles, or at all event* hiE their flhre-celle. ^ Like cstremltiefl, the extent “J velocity of their uniM 

the lilood-fibrinc, It exists in a fluid form in the actions rtc consmaiLicatcd to the extreme one. 

living tiffluo, and only coagulates or oolidiflea after 
death. 

Mtu*elea vary oxtremaly in their form. In the N. 

limbo they »-re usually of oonudetaWe length _ u k i ' % 

surrounding the boms* and fill ' 

forming an ImportAiLt protec- / /i j 1BI“ S \ 

tdoji to the Joints , while in £ \ [ 1«\ X 

the trunk they are flattened ij| | ;| \ 

and broad, and coil tribute n 1 B 

rety esMutiaHy to fonn tire I 1 \W y X MW I 


overcome the resistance, j. no u 
main aouteea oi thU diaadvantage iFijr. 7 .— Aliucuter 
Ik in Lire obliquity of the insor- I'ihrea from tin 
tb>o, and conHdijuently of the uclhin Heitt, 
of most muscles, and m the pumsotes 
Ining usually inerted voi-y near the fulcrum. 

Unit of those disadvantages w in many cu--*cu dsnuu- valued 
jslred by the enlargements of the bunts at the 
Joints, lioe fit'- &, A. 

The tendons fit oE lire JL ft* 

muaelee |nt) situated |j II J 

ftlhirc the joint are usu- U y 

allv incited ]mmi?iLiate]y Btj 

w tire lwhuy enlarge- 

_ _t, and thus resell the 11 1 

bone that is te Ire moved 1 , 

(ol in a direction bofuo- 
whatfipproaching bho per- Pit!' 8- 

pendienlftf. If this cn- 

largr.mi: 1 st did UOt CXi^t [lift in tig. S, B), tire rWU 
t-T action of the reuMcle. insteoii of vanning the 
lovLcr bone to turn upon the upper one with 
comparatively tittle h»*« of power, wnnhl do little 
more than e*.use the two cnnli* of the bn-uw te 
piT.-;H ujhftii each other. Tire aficond, mLwlmuiwLl 
diasdvantage I* oonijienaated for by gain in the 

ilocily of inrKveuient, and by tho 

:.hc great ihconvenicncre of having (urea and orehanfa _ 
xteudeil in straight art*enfl>> ie vere frequently hnM | 

imoy with the Cbm mon MuidiHMoa. 

a coareer aud larger form, and in Jess favoured for 
culinary puriKitres except in the making of ketchup. 
It often attains eummKiu* HliineusioiLh - the topi* 
generally smooth and arrow-white, gille brownish 
white, ultimately with sgs becoming brown- black, 
contraction of a single inch iu stem pithy or koltnw, with a or Itawoes 

■' ring. Thifl ia the ' White-cape r Mush room -of sotus 
_.4i; ” ' J.— Tire true ftt <i#H:r£e'a Moshrwuo 

l A. uE aotite, or priinuiantt of uthen), 

,arS of the "power exerted by the so callwl frem appearing about St Ge>nrge'a day 

(April 23 J. ie BometiinC" cauteunded with tbe 
Common MnshTomu, The head Lb thick mu! fleshy, 
at fipit ooiLvex, beco-ming undulated arid, irregular 
in outline, light yellow Lu solour in the oeutre, 
fading te nireflua white at tho edges, gilla yellow- 
i*b white, irrefplarly iuterpwed, smaller and larger., 
overly ing each other Ilk* tho plaits of a frill t 
the stem la soLid, white, when young bulging at the 
Inure, but in ago cither «quaJ throughout or taper- 


Thus, a blow uf the fist may be made te include 
the fun-.e of all the muscle* engaged in extending 
tlie shoulder, elbow, ami wrist. 

The great and eiiaracterietlc property uf nitireular 
rimree- -that of shortening Lioelf In a particular 
direction when stimulated— La called coiitrtu-.Uhty, 
The Htimuluft may be direct irritation by mechanical 
means, or hy galvsniAm, nr by flume chemical Rub- 
stanoe, but in the living body the muscular filing 
are. In mcmt- caaes. made to coutrikt hy the iisme- 
dinte mfluenco of the n^rv^i dtBtrilmted a-mong 
tLiern, which are- [jomrequently termed rsoEor nerves 
I'boc Nupumrs S¥6TEK>, and rvru cinder the influ- 
ence of the will. By an oxettion of vditiou, w^ 
can contract more or fewer muscle* *t miOe, and to 
any degree, within certain limit* ; and, as & matter 
of tact, there is hardly any ordinary mOV^ULejit 
in:iternicd in which sevcrBJ muscloa are not called 


creirs — as, for oxamflo, roctun 
fernori*, rectos capLUs; or 13] Fiv 
fium their u«b-w the moo- 
seteif, the various flexors, ex- '^ :1 

teneors ; or [41 from their J 
shape- *a the delteid. trapfl- n - au £ 
kjuu, rlmmbol.d \ or (5-l_ from 
the number uf their cH visions— 
ae the lucene and triceps : or IG 1 h 
Of otteebmeut -*a the atenw-ckw 
flterno-thyrold. 

Tiie akcleten, whiph may be 
termed the -locomotive frainewotk 
may l»e reganted a* a werieu of 
levers, of which the fulcrum is, far 
tho nnWt part, in a joint— viz. ai 
op* extremity of a bone -the re- 


F’lg, 1, 

1 , I'.,, ti'-.l A£»rlc {^^Lrff-Ci frafOTi): A, S. Or*H^ 

milliwl f.t- <Wfetw^)i &„ i w Mti Fc=j 

A t tiic {A, vhslarn); e, yucn* 

ing co greater thkkneftH above. Tho akin of this 
mushroom is soft and firm te tire touch, and in 
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the world, and to the fiil ill^-til teil from Bog- 
head .'nuLitr.il Iii Scotland, Hut the inoouveiaLeiiLie 
and danger of classing oil llrese oils indiacrimin- 
4T, C.H.: 1 y tkti naphthas became apparent after the 
ftcotcli paraHtn and tire American jicirolftitiri retired 
rul !i I m'^tili i tn I ■■■ Li'ii'd £. it ih>i ti e uric 11 1 Ulfel in-ntU^rir 
The word naphtha lh slill ilh^S in a very cenrod 
and vague sense, anil fins 1:11 KuCcLEie application 
cither neteniifle»lly or commercially m any | 'ar- 
ticular liquid 5 but rince tire mom uehrral applica- 
tion of till? '.'.'i i Ti l.', [ i to. i~^l 1 1 9 3 1 iliiiI 1 1 1 ■ Lr.- ;■ 1 1 ■ 1 1. L i i to I IOT1 oral 

olin the etnnr in w-hith tbr word. naphtha in deed 
h«s been narrow^il considerably, The varing* 
British Pttroleum Acta nince Ift&l hiwe also aided 
i iii the intertst n i public suf-cty in e-uLphosisin-j 
tilt wise ctifliinctum mw made bfrtwKn the heavier 
and safe hydrororimu oil* on tht? one hand, and the 
volatile and unsafe hydrocarbon npirite nr naphtha* 
on the cither, 

Commercially, naphtha is now 1 umlejTitood to 
apply iu tlie inflammable distillates of cm do 
nii net al oils Hid coal-tar. Pur trade eLinvenlenise 
tli c volatile distil Lnie> of petroleum and shale oil 
mc known ref-|.iectively as [nHrulcum siurit ami 
Mil il 1>.; spirit, to distinguish each from the other, 
find In dll frurn hii'ii'lI IjlI: [i.iplillm. E'lii' ternt naphtha 
also embraces distillates of india-nihlier, iicntn. 
]5Cftt. and w-HMxtj the huri of these hiiin^ known on 
wood spirit -nr methyl alcoliul. A few words with 
regard to each oF these naphthas may «rve tu imlt- 

cate more port icu Early min: and method nf 

product inn , And wlro the to which they are 
applied. 

Petroleum spirit is obtained from crude ]H L tro- 
letim io the prove. 1 * of refinement bv LlisiillaLium 
The first- nr lightest portion of the df which iwk*ea 
ove-r from the "till, Itfbi^ highly indammahlc, Ik 
not al Lowed tri mix with the burning oil. hut in mil 
into a serrate or naphtha tank. American erode 
petroleum vtehhi from Jj tn 2G ]ier cent. of crude 
naphtha, which in Borne of ik mliheriefl is- aepnr- 
otid into gasidioc, sp- gr. 'U-W- to 'G.'jfl: benzine, 
sp L j^r. ‘bit? to '?HJ; atid benzntino or dpodoriiH'il 
spirit,, s|i. fir, -TlOto TSb ftn^laii crude iKtrolcnin 
yields a onnijinrAtivety *rnall phn^mrticut nt oapht-lia, 
about Sol- fi ]ici- cent. . ^ liiL-li is srp-Liati ii itito Jipht 
lien nine and heavy Wn^inr, vary to^ in sjt ^r. 
tiom -730 to "77^. Shale apii it H a product of ilia 
crudfl oil diaiiileil Emm stiole, which is one or the 
iitiportant mininjj ami cliCmLcal iiiiEiLstvies nf Scot- 
land. Tfli* n mile nil CuElEaEtlP 4 to .i ]K: r ltilI. oE 
■lAiilitlta. Iiat iiiit it ap, fir, nf 'Tli> ‘Vd-U - Init simui 
oi the ehak-oil wurta |Krtaluca a einatl quantity of 
gneofioe tvlLh a 3 ]il yif. of ti-tO to ilSI), ('nal iai 
iLiiphiha is cltHtillcil from the hrr olitaitied fnua 
eonl in Efifl-'rwk*. 'flic pio<lu.ciio]t iif tar is Id 
tn IS pillions per km of coal pot thniiigh the 
reierts. TIilb tar on dietillutiiiiti yields iiom 5 Co 
£0 per cpnt- oF naphtha aocohlinj; to tlie q until y 
ui ^al usikL. ila- tar from Kewcaath; L’nal ijive* 
ooty fi pet conk of URphtlm, while f lie tar from 
niimc CHiiuel ctrals yields a^ mmidt a-- SCI cl l hL. 
Coabiar tiapltdia lia^ a pjr, ^r, varying trosn ' 
to tf.W, and i.3. ihua hmclt heavier thar: the 
ha]ihtlm» obtained From crude minoral oil", (Val 
tar naphtha may U' fraclionatwl into a variety of 
hyd.iiK'iLi h'1'i'; with laiilinj» , -]ii'iiii laiigicijj front lifi" 
to S5Q*: but tiie two lH’ the gre^tes-t tciitiruHtiaf 
intpoilanec arr.' bciiimle amt (ml inary naphtna. 
ChouU'Iiium Ik a uapLitha nVtatned hy the dcs'truc- 
tise distillation nf caontclnurc or india- rubber, it 
atao may fractionatcil into a luiiiiber of hydro 
cnrlmiiH of dilYcTtirii ilenaitieH ami iKhilirig-jHiintii. 
Bnnenaptitha ia ntdained hy t lie 1 LUnslilfatinn id 
irom> sa the uiann facl n rc of ahimal charenat. ft 
iii known el! si i ils lioric-riih or IbppoLa anintal < • L 3 , 
Owing to sonre nentral nr nslrogenons sul cHuncc ns 
vet mi known, it jmjsscssCs a jicunlbirty ollcu-iivi: 
smell, ami until some eaay meant i*. (li^cmereil uf 
removing tliia very- ohjec-tioiiahLr fi'-nturc lx>nc-£iii 
can. never lirjcrntn; ol nmclt rise as a imjiliOm. The 
crude naiihLl-ias obtained Emm there various sortrcva 
are all refined nr pud lied hv simi'nT jiroctvsiLvi v!^- 
i-irn]:.lc r^:i3 ust-i I L i'lI. i,:i n try means nJ Steam, AS in 
jtinerica, for the Eighteat fractimra ; but for Hie 
heavier up iritu a treatment with H.ul]ilnidc Al:h 1 
arid then wills caustic aoila, itiul n, sulwqunnt 
wusliiri; with water are necessary preritm^ cn 
rcihstillalina. 

Tlie risen in whu-h in liie tniliLarrial arts the 
iliilbrent qualities of naphcli ■■ arc agrpliril ftm very 
mimcmus. The lighter sfn riiis Maeli as hen nole ami 
Itei i^itic, lieinjt solvents of gicase and nil, are used 
for detergent purposes. 1 k'lijrriliue wfui fur "imc 
yciurs lib med pretty general ty by Clue iworer classes. 


appesrancc hsn Ihhol aptly deactibetE by Berkeley 
sn ™frjLibling a cracknel biscuit. It i* one of the 
□Lest prised of tho Agm-iici ou tire CtmiinciLi, an 
nutch no in Rome tli aC a dish of it is considered 
the most fitting prCtwint to atiy one wii imC porld 
olfitrt sree to be propit laced . —The hairr-ring Mush- 
room (sT, iyrfmlfi ; Mciniximu/t OririaAJt oE Jmknd], 

irlno the Champignon of the rnmch, is common 
in pastutCK ami in lawn* In BriLuin, and m mont 
p," t ji of Europe. The head ia Rruait. aiivooth, 
neatly, convex, having a Ijoiw (nurki) in the centre, 
leathery, eloetic, wriiLkted > when Kinked 
with water brown, when dry buff, The gills are free, 
distant, uumuwlLit pnlor then the head ; Uio stem 
equal in, thickness, twisted, tough, fibrous, of a 
pale eilky-whitc colour.. This species is much 
cetccinfri by alt who know it, ILh favgnt is 
extremely tine, ani^ it is employed in the making 
of the bc«t kinds uf ketchup, On the Continent 5 1 L-i 
dried nod uced in the form of a powder to flavour 
various made dinhi?). Itn pccoliar mode of grow- 
inHf in circular patcEies or in tings, wIlLcIi procured 
for it its popular name, lewis to the risk of an 

sdlied but poisonous species which iwm cbi rar* 
ffTOWS in the wunc manner tiding confuunded with 
it, Thin is tlie FiiLtie Ciiampignon {vf. or Afcrr- 
inmim tJrytts), which is newUly nUyiEnguished 
from the troc Fairy-ring Mushroom by its having 
^ Hat top without any boss, and by its narrow 
gills being cltraoly crowded ingellicr. The fore- 
going arc tky moot commonly esteemed of edible 

lumiltCr of 


H-rilhsh IiULmEi rooms 
others which arc not only wholesome hut cx- 
trewuly (talichte in flavour and □ utritiou?. Then; 
in. the Parasol Mushroom ( A. ^rwenu); the Mamed 
Mushroom t t'o/iji ri hs cingnrfirO, of which vaung 
spoci uwjiui only should be used i the Red-rfcuhr^f 
itluslLtooiLi ij-f. t the Clouded Mushroom 

4 A, ntbtflttria }, a p| teiuiog late in autumn in nioist 
pLftcea on the bendsra in wood* f and the Onmge- 
milk Mnshrwm [Lar.t&riiit or A, rfelitiotiiA}. This 
last 1 a much prized by connoisHeuTB in edible fungi 
on the Continent and m RriiaiiL. It him. iui J .h« iuciio 
implies, Lirange-ciiluuteil milky sa]i in the head, and 
vvheu broken or bruised lvoth the llc*h and the milk 
become green by cufumure to the air. This is an 


J a 

Fig. '1. 

4 , flit (ItorKO'i SfinilE ( , 1 jftrit-i£j |. 1 1 - J ;. it. j-oiitte. t. Cjinniftii 

UluhruCOTI f J, .iLUEjvtfrrw'l ; S. l-OIITiC. 5. lUiiy-Tlng TilUnlLriH:;:, 
F-H i/rtudft ) ; ( r J UiJLig. r. L V i'll L-,1. h J l'l jl'AjE Tl- 1 .- |> l ,j ■ l', >\JUIIK. 

excellent test when then; is any doubt a* to the 
identity of ttila and an allied bust- virulently 
poioonona species— i,. ioj'B,!'ifi r irii!- iii which both 
the flesh and the milk urc white, suui iio not change 
coLout wIicjl luoketi or hmisGd. AlthoiLgh many 
of the Ibil Si'll Fungi nre wlmteKonie und uuu itioii* 
food, yet it ia proiveT that- the inenperiftncsd in 
diagnosing them should Im tititjoned strongly 
against eating any sjiecicR of the wholesome quali- 
ties of which they rto not wlnsulubely aasLircd. 
In many continental cities inspectors are appoir.tcii 
U> examine all fuit^i that aTe brought to murkcl , 
Lest deieterioue apwiet uhcnsld perch mite be soSlI 
to the |Lcople- 


^nirhfhii is derived from thu Ptmian word 
nnf/tta, ' tn exude." ililiI mil-, originally applied Lu 
IrquUI hydrocarbons which exude from the ground 
in the neigh Ftonrhiunt *»f ilu; GoapSun Skil ; jpi like 
maimer it was np|ilieil to the miloml oila fouNiE 
more or less plentifully in nearly alL countries of 


in ch^ap benzoline or sponge lain pH ; hut it* u»C in 
this w*y hw happily Wen greatly restricted, _ if 
not qiul$ supc-mcdciF, by tbs low prico at which 
Tiutrolc um and paraffin oils Inwe for Home y^nm 
been a-btainablc. Tlu; lijgLi t naphthas are airo uted 
for extovcticig the perfuiiies irf flowers and plants, 
and the oil from varied* cecils- Osantine ih cm. 
ployed exclusively iVir carburet Ling air-gas. The 
bulk of the coal, tar naphtha, and much of tlie shale 
aim! petroleum spirit, are employ til aji aolveiita in 
tbs manufacture of India, mhoer and giLtta.percha 
goods, They Ate aLso Krlventa oE wax, and fatty 
iL3ii] n^LciHJiifL bodies generally, and arc w UHe<i in 
refininq the best ijiml lilies uf paraffin wax. Large 
quantities ate es-naumed in naphtha, torch, and 
iillisr Haring tamps for outside use. They are also 
uses! OS a substitute fer Lun^ciLtiaa in the piepara 
tjcjn nf jUl! n La ; and iu ScAtfand the solvent action 
of alibis apiril is turned to account in the preEHtTA- 
tinn of nn anti-dam par siutie- non! t3naber-prewrviu^ 
fluid called. Alexinaron. A considerable percentage 
of paraffin wax Ls dissolved and held 5u aolutiu:i hy 
the spirit; and if thin lnpm] be applied to fieeatone, 
brisk, or wood, itpoHsen into the pores of the mate- 
rial, mud the spirit rapidly eviLixjiiitlng Leaves (ha 
wax permanently m the ntChiis or wood, so that 
water cannot, be* ab&arlred by it- While for these 
various purposes all the naphthftA ijroducad in 
ltritain firaf a ready tnai-kct. in America anil 
Hitssia ijctrolenni spirit is inode in- sm:h inmiitithai 
that it ]$ LmjNWfLblc to hud prufidihl-e outlets for it 
all i and although large quantities in many petnu- 
leiutL refinerldA are consinned as fuel under tha 
stills, vet much nf ’-he crude naphtha has to bo 
burner 1 in was Us pita to qol rid of it. 

Jj aph tluiliflie, C|.,H h , is a ootid Huliatauoe oh- 
taieicd from Leal tar Iq.v, |. It forms thin, t-ronsi- 
pftTant, hrillumt pljLU’h with jl pearly lustre and 
unnsbuOiiH tO tlifi touch. It mclt& At J TO 4, -| f#* (F. ) 
and lioils at 4 i 3 " ( 217 " 0 , 1 , but it readily aublimcs 
at a much lower (empe rtriti rt- Although net very 
in Hamm able, it ia used faa in the Albo.carbon iiqktl 
te increase the illuminating power of coal-gae, the 
nOphllinJ-ciic being [ilors^l sn ft iHcbftl riiei s i.vi:i- oi-ilUv! 
by tha ^fta-ilaine, and the illnan mating gas posasd 
slowly through. A smoky but brill Lant light is thus 

ijhlftincd wh|i h under oOhie cirmrmstanoes may he 

'useful. Naphthalene is of moat impoTtance- from a 
ecientlfie standpoint. Its molecule of C K , Up may be 
regarded ilh iiuliJa up uf twq aromatic tiuelcl, having 
two atutna of c&rtion in conmaon - r but for further 
infoTiriatinn mi thi* jmint, »eo AROMATIC SERIES. 
NftpiLtlialeita forma an ex tensive wrias uf derivatives 
in wliEeh one ot nrorc aUmw ui iLydrogen are replaced 
hy NO,— chlorine, hromine, itc. 

KAraotlCB (Hr. wvrk-i. "stupus-') are remedies 
which produce stupor if the doce be ingreoaod 
beyond a csriain poiub Opium is the most 
important memlKr oi the group, and the type fnma 
which most descriptions of the action uf this class 
of lncstirdhcs have- Wo drawn e Imt it includes, 
sulmtances of very various piuiierttea.. Suma, as 
alcohol r produce intoxiciLtion lei Iimlt doaen ; some, 
ft» iietiadonna, deli ri urn \ most have a primary 
stimulating effect : in fact, almost avery one 
presents some pi-cn liaTity in the way in which it 
affect* the system, and no satisfactory' gOf-raJ 
de^criptEnu of their mln-or effect* La possible. Their 
™wcj of inducing sleepi hoe procured tor them tlLa 
name* of fJypnotica and ^qroii fics whilo juany; of 
them me termed Anodynes, from their posecssrug 
the proportv nf alleviating pain. Next to Lijdum, 
HenWnn. Indian Kemp, arid Chloral nsay be 
reganle^L as the most important narcotics, ftumcr- 
uu* arbiticiftllv. produced organic compound* Irave 
been introduced during the last few years, some of 
which (e.q, paraldehydej sulphorral as hypnotic* ? 
antipvrin, exatgin — an s-tuIIaC derivative — os ano- 
dynes | will pTobahly Lake a permanent place 
among uweful reniediea j ... 

Nareotien are usually ftijiflibiatered. cither with 
the viisw of inducing or of nljeviatiug psjn or 
spasm. As, however, Lhotr action la much modified 
by a variety *f ciitunistanees- s-ucb as age. idioeyn- 
CTiusy, and prolongeiL use— they should be adminis- 
tered with extreme caution, and, as a general rale, 
cmlv under competent advice. The various quack 
lEiorUeiues fur children which arc knowii as Canm-nff- 
fives, ^WAe'isj? Syrup-e, &c. aim osc always contain 
seme feu-m of opium, and are a fertile cause of the 
great mortality that occnm in early life-, twpwu- 
aliy omAAg the poorer clAiAss. All the nttrgotLiis 
when taken in cxWSS sro Ewiuonou* (see PorifiJNS f. 
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eiUTHij'lv in aJchHioi, re-un ly m cnior-onmEi ■ ium 

cilirr, S' arrori ilc very nlkalini* siro- 

iwitisH ; it> salt* do ant Feadply yrys-tal tine, ^tii] 
jub ■c-vcii mure I litter thfin tfiose of morphia, 
sit linn win the imliaWWrte itaelf w uJnUttE taale- 
lf>a. ^Vli-en. fi™i discovered (in 1H&3> it wa* 
anmmwiJ tnilitfl the R-tainulfi-nt principle of ivfinin . ; 
but in reality at ist*v(6we& very little activity. 
!(>: PLilphatt bua tatn need in India au a *uh 
irtitute fur quinine. N*r ratine y iehta a g:reat 
variety of eflinjnriinds by Llecrtni|MwitLcm peiaups- 
the ■ j 1 1 > -. l int-cresti ug being vanillin, LIles rtsyourmy 
principle nf vanilla. 

Nervous Sclera* the uittihanism by which 
an iwiiuLftS aequiren s, It uncled tic- of III* external 
wstld and by ititaus flf which tw great functayaiH 
of the nWsrptmn of food, the elimination of waate 
product* from thu body, the rrapUAtion, cireu- 
ttjoiL and muKulsF action, *re regulated mid 

Mntrolted. In it" simplest form, hi wtm) oi the 
lowest aoimak it conswtn merely of nenre lib™ 
Koiaifl to and from a uinall group n* nerve-rail* : hut 
fram Inis elementary condition there w an avar- 


Kp, 1 

d, eonhnim : ft, tjmbellinn ; c, iiiplUl-A oTttengi.'t'Ji ; d, uf'irsl 
curd, (nun wlualt ’dir Hljil^l iiiit vtj arlui w r t, Lrteliil pttauJ ; 

f 5 , 1 -lnEt?. IVrlYC- 


^otaur ilF (nrtned at the inbereectioiv?, -Wad lor a 
short distance along the axis cvllader (see Eig. 3, 
where t#n mm rtigreeentcdl. These mtearuptioiM 
Are called noo.i* of RaevLer, alter tueu dtacyrerer, 
and are euppnaed to allow of the peroration of 
Lymph to nourish the ao(i* cylinder. When a nerv* 


of the brain, spinal cord, end tlm crania; and apiinai 
Berv» respectively connected with the, in. Tim 

av m pn.t-lnsti.ii system ia formed by el double cIkub 
uf small swelling?, nailed ganglia, on cither utile 
of the Et, iei l of the aoinal column, run! connccbsl 
with each other, with the spinal nerv« and the 
internal org&ri.Ji by Giifl nerve- tibres • at|1 ^ b 

The oervos aTO n'Mllhh oorda nwr ing greatly in 
aiie. They ^ eompoacd of nerre-Atn-efl whicli wm 
1h>iiili] together by HhnniR tissoe. Thie forntH a 
alteath on the ontRid* I the pcm'nrurc'um k and sends 
PTOC15MM.S1 inwardft botwciEn the individual nerve- 
tjjlrrm (fig. 4 show* rv tniiihverfle "cctifiEi nf putt of a 
jierve, wUh the bundles of connOctlva tissue peswing 
inward I- lo the spinal H:urd and brain the n^rv*. 
bWi are hold ki^etlier by a ejmcial hintl of eou- 
nectivo tiMue, called neiuoglia- 

of Ncnx-Jibrta. —A fibre from a spinal 
nerve has tJie following structure. In ths -centre 
is a very ftno fibre or thread callt-d ^Ils ourts cyituftr. 
This niAM without any interruption along thfc whole 
length of the norvt It can 1*; t-™ijei.l into a nerve- 
cell atone eslramicv, atul iell* an end-orgwn at the 
other! aiid there l* rfiason to believe that it is 
ttally an ontcrowth from a nerve- esll. It is Iek 
ewetitial eoiuitituent of a uerve, that namely along 
which the nervous impnlse tr»vcle. The asis 
cylinder is in its tnm E^n»]H»ed of still finvr 
fibril l», which may break up into finer serve, 
fibres. Exempt at its origin and termination* tlso 
axis cylinder is covered by « tubular rnombrame 
called the or t-hc white sub- 

stance of yehwajiD, a whitish malotanco of a 
peentiat fatty natisTC. Thia lh iiLterrupfod at 
vpls of about y^t-h nf an inch by oonAtneUnna which 
I fig, 2 1 pnrti cotopletcly througb its thickness. When 
a nerve w Ktained with nittote of silvor, a Wwrk 


t jk .£. \m 

amj.ll rert <4 A tPPfVS-llhm wSLb I n u 

i:c i icllmlur. ^ii|r-"i=»l<''l Cy p 

[IH'J.jI hit ;,' : ln-iL! ,. '1'llC orlllll - 
t-iVrf hli.. , r.!.':i ihh«:h ev,-i Lliv 
esoriitsl-liie hi LIl-j 1 iLA.dslL 1 .Ty aitrsts 
j!.i. -l Ui t«ro dcJsS 


ta divided tnanevomely, and atained a| 
the axie. cylinder lippaara ae u. sma 
roundwl by a ring of the whitish tnedt 


a cont-iniaoue 
bin ih coLour- 


|fig. i). Thia^heath is enclosed 


• “!re- j - w . . _ _ 

inv^itjnent, the prE'ir?itit« Afi&rin, 
leee, and very clelleate, and tiw a nucleus on m 
inaor side correa ponding tb saeh segment of the 


CHAMBERS' 

medullary Bhwth. In the ayiopathatie system the 
aiedullarv abeach Lb aUent-; while ihe fihres oE the 
brain and spinal oetd retain the medullary sll»Hi> 



tbetly three are ^ften cuIImI gray or aon-modnU 
i.tjmE ; the htheTS, while or mednllMhd. The 
noTve-flhreo In tl» liioha are nbont n^irth of an 
inch in diametor i in the brain they may btj ueat-ly 
tea time* finer- _ 

The nerve-cells vary ptatly iu sise and in form. 
Many of thorn, «H]>auU.I]y in certain regioftiH of the 
eortov of the brain, have tho alaaivt of au elongated 
|iyrEutiid 1 fig. J, B), with fine proceasse coining off at 
rarious points, othein are very irregular in uutlioe, 
but atsu with numeious procertca, one of which 
oan fraquantly 1>0 trtw^d iato eontmuiby with a 
madullatod n«rv*, aud hence it called the ujis 
cyfftjrfcr prtKt**t while the otbere form a fine net- 
work l>e«we entering another cell or fibre- Such 

ccll« n.re y-rillKs! ibiultlpilrw (hg- "i, A wnl t'). mnl 
Are sv.'hi 1 .Sri— t in the Ah Leri' it iLalhK Ilf I 111 1 - gniy 
jtiftttci iif the *[dnn.l coixL. Many ci iU, ngatn. nn' 
Iriimlnr— i,e- tln=v have rmly two libre^, uiiei at piudi 

|iule, ill CohlLCCtinp -u-itli the HI, 

The variijusi cinl -orgaiLS arc Llc.sniils.-d un tef tho 



Pig. «■ 

■special sections. Pig. fi shows, iho ninims-i' in 
winch lh-.. ill ■res of a nerve cini in n nuLse-Ic. 

The nerves arisiitg Ihhh the brain are nm«nyeil 
in twelve pium. Tltefirvt, nn -oKuvroiy, \.< the nerve 
nf sruall. I'Ilc second, or optic, Ls-Hlc nerve of sight. 
It aiimes from thc.icLiim, meets with it" fellow in the 
o|uic I'hiiLsma. mnl if iliMti ihuUsil hulf bieach si-teof 
the brain, terminating jmi-Lly in the ceitiketw (piJulrL- 
geimnaifur tin." ntlle.it inoveineol* of IfiM et e), aiH 

pruliv in cl ptic ihahnuus, pawing tltWice tn tips 

(M!L-.ipitr-.i lulu; i if |lio cerebrnni (for iW .’■hese j "f 
elghEJ. The tliitvl or TNfrikfo..l«ulW nerve arisen 
uniliM- ilLt corpfiva quail ri^gntina, muS ]>^scs m all 
cbe rnitHclu" "f the eye excsiH two, lvIiIoIl urc 
*ui [iplb'i I by i 111 1 Fourth ami >i?(tli hiiiifr'. I he fourth 
nerve, arming immcdiiiLcdv lieliiiiil tlic tliinl ueive, 
supnlscK lln; superior olifiipre uiLiwIe of the eye; 
while tbo si^lli pair, arising fnun it tmclcus near 
lire ltiiiEillc 111 t.lie LlraU' uf the fooTllL venltinltf, 
;- 1 L|- 1 1 h r ■ -= Lh« L'Xteisial rectiEs uiirade iif the eye. 
The El El II pair ha* i mn long origin fnmu il ]kvuh 
nt tint level of the Hunt nerve down (o Hie n|^Kr 
je-irt <»E ike epinat cmnl. It is ilic niotuT nerve In 
the imiscl c j . rif aiJiHclvAtjnin and live scusnry tierve 
tv L he fiLi-'i', LrnciL rtf the head, ttadh, sutigise. and 
is tlia nerve of taMc nf ilm anterior part of ihe 
Lrtiague. ft U this iaeiwe which i-- nun'email ia 
ntairaLnn of the In-ad hud fnca a in I teeth, 'nic 
Mc-Vcalli pail o rises fissm Lhe Irt'.vcr part nf (LiS 5"is^ 
S'amtii Nr Liit.u.y), oml i* thti nmtor oerve to the 

failal 1 1 WLlea uf r-jfpres.-di iti . [lljuiy m (IT disease 

*jf in i h nerve causes facial jmbiy, nrr Ibdls |.araly--is. 
Tfic cightli pair, or rtu.litttry nerve, aiippliw tlte 
Internal istr. It is divnl-ed intn two luuis, ome nf 
which supplies rlio coclilca, JLml i-: the nen-e of 
hcuriiLg |oo|>€r, while- the other sii|iplic" the srinp- 
eiicnilm huulIs, ami ts eunccrri-i) in the ntainti'it- 
ancc Hhf |he &qnilibriiinft of the lusly. Tfie nerve 
lirtses from tlm lnLeial r,ILii pofilerinr pare uf the 
pons Vunilii and niedulk obluugara. The ninth 
pirir, or gh-^o |.li.Liy ngual nerve, i* the s|'is'5a] 
nerve of hlsec, auh ^upitlLct* the liimler itnnE of 
the tongue, with the taste Imll.s of which it is 
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connected- The tenth p.ii r, nr jmiemiirtgiL-uric 
nerve, lias a very wuEo are:* of dipt!? Imt ion in ilm 
lllllgfl, heart* atomach, l^ci, ; i' is | dirt ly midor mml 
[i:ir! ly sensory in function. The vie* catli pair , nr 
spinal arctrtrrtry nerve, !,:- the nintar nert'e In 1 li^ 
Inryii K, *Jnl to certain tmiacluii in tlie- upper juu-t 
of the neck. These three nerves itriwe front a 
grmivf in tin 1 mill 1 ii t (I ir: mii'dii SIil 1 1 ! : !;■ 11 ; l 1 1 l ;l:iiJ 

upper part nE the spinal: coni. The twelfth pari, or 

Eiv bftJjIrKPni aert'C. Lh tlte mn|nr ntl'i't of 1W bongnC- 

Tjs origin h near the Urtar nf the fourth ventricle, 
clone [I? the middle I Ln^- and it 
emerge flrtm (lit riiilH-Khr *ur. 

rtf the medulla nlilongnta 
Ln a Mlial lij'i*" giiMivn between Lbe 
anterior pyramids ftllil t'lC in- 
ferior olivary Iwdy (see 
The -|.ni:i'.i nerves mine from 
rim spinal cord in pah*, tiiiriy 
nne in n,untbcr L ami are named 
according trt their relation to 
the vertebrae— cor'd wl, ilrtn.il, 
1 1 j 1 1 | (■■;=; [ . apd MllirtrAt. Their 
n; ml': rtf origin • will be under- 
stood from |ig, 7, which lopre- 
SMin-te '.I ingram ii i l! i r;-. 1 1;, the lil^t 
part nf their centime, and on one 
side d-ich Tel-tLlhuis with the 
sympathetic ftynt^Mi — C 1-8 re- 
presents the eight- naira of ccnri- 
cal nerves : I> 1-15, the twelve 
Hlur-ml pairs ; L E--3., the the 
Inmhar pari* l anil S 1-tk the 
six sjuiral pair* of nerves. Kacti 
apEiiat nerve amen by t«-n txh i . 
an Mitorirtr rvod a puhterirtr (3ig. 
?L, it iuii! /• ; see alea SPINAL 
CliIlEj k Tliewe Tnot* iKLaa Hint- 
wftrdfl, iLiul unite lwfore they 
leave the r-piri aL canal . Before 
their uni mi ;l small oval m '■■■ rl I 
ing ia found nn the pori-onor 
mot, ami ri railed i La jjnmjlivH, 
a, The stiilteil nerve leaves the 
kpimtl ean-tl by a small aperture 
lirttv-'ncn rv.l jarnriL vertebr.v. Is 

Alnirtab Iniined lately gives elf a 
fine tiled nllatcd ncnc tn it-s 
corresponding *y mpar I ies ie gang- 
lirtn, a LiraatlL ivtik'li can In; 
traced itito enr ef the isitemal 
nrgans, I b also rccc-ivtiT fniin ihc gangEina a tiqil- 

turdnlhitiH] in gray fibre, which m flislrilrntcrl tti 
the liiviiwtLLfli' c^rtt ef the blend-'. twel* r yapecially 
- 1 i.v artriiiei. The nerve LliilH ftltfiied passes cnit- 
ward&i lEivinfiag as it gaes to rend it* uliLuniSr 

liTannhi> into the Is bn-M nf ilia maaclea, into tlie 

swILk rtf the akin ami connective tixstira, tends>n!) P 
and bones, in the diirsnl irgisni eaeli nerve 
Lh. its iLLatrUjntmci wiLhmLt entering into connection 
with ita aeigLi bonne, but in tho ocrviosl, lumbar, 
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nmE aatml reginn* the n-rTvru , >1 i. * ILp li.m I fiiTin new 
junctioiiH with eaclL Hither, *r as they arc 

called- iTlumi; an: isHSicatc<i tn tig, E, ;uul on the 
light- hand hide of fig. 7 , hut tits detailed dc^.rip- 
tam Hif tlnun :i imjHh^ible vritliin the limits nf tins 
arlicle.J 

Fwin'iitms i‘f tAc Spitmi jV'Titj. --Sir Chari c* 
litili il iaCrtVCTisL that dLviai'ni ill the aiLUtrirtt i i L s 
wevi ['illowed I ■, v hws g-f power -of voluntary motion, 
anil that divishm nf tbp ikBitcriil'ir I'HHitf- dcstrnycil 
the power of ^enaatioo. He tern veil alie anteiior 
rwt junior, and the ]Ki«tcrsiir s^nwry. It hasr since 
litHiii a-Ch rUijaijil that the interior mots I'jarry mir. 
Vi'anls ot-hcT iiHimlsci that <tn not r&uitt in motion, 
iliii that the |Ki«ttTinr hmsIs can y ilium i|-, hupulwa 
yr hidt may not j*--nU in ieassiiiini. Thirrcfcire, ii 
is jiuirc correct tn term tlurm; i^u icriNaLiv i.dy 
arhl . If I hr i l r 1 1 t ■ 1 1 x ixm ii I af div nil'll 

hctwiKtii tlio jMiant of its nrieiit from the cl-I Ik nf the 
anterior Imni nf the .'purial cnnl JUid its jrm'Sinh 
villi the pi'Hiei Irtl- 1 1 n it, I hr pait uurmiriH'i/tH'Ll wish 
lliL- cnnl vrilL waste nlrtiig |||ij u hri],i length Ilf I lie 
nerve., and the nmi?ctrti ii-liiH'h :t Mippllie, wilt wuh|u 
ahii. The cells ia cnmisu'i-Lion with the inlrrhif 
TOirta, tlie refute, IimL nid i rend niLt. siio ln -- i 1 1 1 1 1 - 1 1 ^ , 
hut exert a nutritive nr Mt influeticn mi the 


nenu aial nmsclv. Idvision nf the jMSAtcririr runt 
1 h-A'iOihI Ils gatigli on tm folliju-j-d by waaling of she 
cornel hum ling fibres nf the nerve sn thi-Lr uLsiinnLc 

tcrmbuttinm. If tie' ulus lie cut tielwemi the 
gangl mu ami tbs- Kfrimtl cord, the part attached to 
t lie gaiiglifia remaiiiH iinatiurcili wliilt! that con-. 
n«ctt!il with tii !' M|iiual curd wa-tets. TIjis hlujws 
that the gtttiprlioii hjF the iumterior imil cutli a 

troidili' i 1 1 IL.I I'lLir- Mil slir' fiblvs COELnC Ctfcrl with it 

if siic nerve 3>c divided after the jnnctinri Jjf tins fw« 
I^HNEh-i the whole of the nerve fiLJthie'L from (.tie 
spiuai eoinl ivi 1 1 waata. 

Tlia atlhieUL nerve ini pulses which mw** atnhg tlie 
I ions i.i i ii.r roots coin prise ilnw wldcli giv^ li^c to 
ihttscnsrtJrif uotth, paiii, and tflinponUure, and bo 
itfloK men cm eista nf varirtmi kinds wlthnut uc<*n. 
rJi.iily CS citing smr csill!iuirtllAJleM< r aucli IM tliOHS 
Cohcenreit with tie. maintenance of the I'siniLrbrhm 
of rhi.' Ikh.Iv, ami with the frmcttntis of the j liter rial 
organs. 

/iV/fi'.c j| I'fjofl. — liy this wl; mean an act ion 
bTfjnoiit uWui ilircctl v by lire inllnence uf an 
aiteccJii i m i uLEnie siuite iiule|i*iiilcntly of vollmtan' 
control For mica *» enlmn fain alrtntaita ate 
siccevs^ry fll .dlvrent libicn, li) nerve cells or 
eciiti’ea, ' 1 Sj eflhrcnt tilncu, (4| tumble libre*. 

The ioLpn 1:^.1 tnivi-l-H np the 
nJferj'iLi libifH ami dtiiiLnlatcfl 
llm nerve-ccllu t*s urnd an iin- 

| .n be jlI ong the fth'itHlit fililW to 

i In* iiuiiHcleM. If any nf them 
f«m fucton* is aleu'iil , the retie k 
nrl lull LTihant 1 mlii* plai-c. A 
familiar exaiople the mov- 
ing of -I i :■ font as the result nf 
s irk ling the wile. The allcrcnt 
imimlre ]>as'i>. up ihe ne^vea 
i o ill i: nnrvi- i-enties in the 
apinat «niL P which send mit- 
unTils direct to the nomrlea 
motor inipulaen, wliicli often 
cannot- V controlled by the 
will, 

A ?i f Dfti at if A r.fioti . — W | nsn 

ninvemcpit Is iurnilglid in hi:. n L tiy 

jl3i impulse originated in a nerve 
cen tie itself, uitJimit (lie ini! li- 
ciicc of an ilH'i-i'h.jls Miiinnlna, Li ia culled m i tnniat ic 
nr sLiuiisanenuH. ^ icli (uettona are u]H m oi'cnr 
rliytrniiically. such fw tin: nclirui of the bamt. 

I ij/n A i- f i wit*. — 1 il tli«se the outgoing ini- 

[iiilKes nriLnuiLlis in tbo ncrvc-celh in the jactor 
area nf the brain, and pa?^ doun the np|vwjii; 
aide of the mi inn I (mil i« the nm e eella tn i I ■-■ 
aritcTinr horn. " From iticnce 1 1my are tmiiHmitti'il 
by the L-llerent nerves to the ninucte*. Fig. Il 
uj 1 1 o\phtni ilit: relathiri of solitutary to rclfex 
ticrisui = r is a nerve- cell in the I 'tain t (lie 
nerve-fLIite in tlm ^pinr. I cord which Sratismite 
the nerve Impulse oiigitiatiriit in p to f. n cell 
In tlir materirtr liorn of the spnnd cnnl which fc'iT- 
wards it through l nciwc, c, tu a niuacic, ui, 
Tlie re Ilex nm repreBcnterl S*y ■■, a" cnd-rtrjpui; 
a f aw ftlEeheiLt nerve t n t a uurve.cell f £. an 
efferent Jibre •, tn. a nmsclc. Tf c or w, or laith, W 
Hb'strovcd by dWaHp. the im*wct rtf vriluatary 

mu! ii in will be Icco, Imt I be rclLex arc, rt, n, s, ?„ w, 
remains iataet. \Vrt cojl uuinctiinex crtntToi nr 

lepievs a reilex uciion voluntarily, '3' lie cell c in 
i hi- bruin can w act on tlie cell r AR to liliidcr or 
j laktlhi l itu rtnl Lnftiv igMjKniae to a Ktiiiinlua, ami 
when 1 lie cell in the braiiL is dc*(.mycd the cell i 
ia nitiTC csslly htiinulated rettesily, appareiLtly In? 
ciuiso iH>nu' rcH, mi 10 n g iolhicurc is i c ni"vcd. Much 
a reati lining actinii i-; evened mi tlie heart liy ibc 
psicnaiogai-tTic ncrvc p which, when ati undated, 
ahjwa or etHkpx its i 1 1 - v ■ - 1 ilimi l m : n.oil in the same way 
tin- secretiHin nf glamK mat 'W iuterleriMi with by 
ahrujnaul i* Limn lari on of tlicir nerve centres, Thai 
inJlLicnee is tenued tnbiblgrtry mrsLuri, ami ir sum of 
great iiniHirtance, 

iSivrCCtw^ A'llCIV#.— -Tlirt tiCrVejH W'hlcfi Liidiii'C th« 
various acta of aeeretirm leave by the snntor crania! 

uCri HiM, or by I hr ailbcitor iiiiiljf of 1 li g >| l -,iui‘i aei vsrs; 

Imt the rfe^-ripthiii rtf tlLeir Hlistriliutirtii, Ac. muat 
l>c rclcgatci! trt 1 1 ir- ajticLc SiKCh K-'J'in.^ . 

The NWtfijmt fi>t{r si'atcii i is. ils nl rH/ndy hi ; at x." 1 1 , 
coni pencil of a naiieft’af ganglia situated on either 
Hide h»F tlie Hjiinr, I pnli.miri :ylfmg r its w||Ht|c Icilgth- 
ln the ilomil, Inmliar, and aacral rerncum the 
gangliiv Cm-rccPHinirl in nmulicr to the vt'TteliTU' ; but 
in the cen Leaf region lliert; are oilLv tbiec-, of such 
large sixe, I lowcvg r, that tlicy are generally sunpoped 

trt rej-ilCMenL tlirt filuiun rtf a Imtul^r i if girnglin, 

Iklow-, the two chains unite in fronE of the coccyx 
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ill a ringle gaiiglirtu, ThuMe ganglia arc farmed of 
tu i.l Lipina? nerve •cells I tig. A 1, Mul arc united 
with each other by gray n.«* fihraa. Hach gau- 

glinn giv(!M tu ita Cirti reMpMlding I nr cranial J 

nerve a gray non-wednllated nerve, ami recriveh 
from if >*■ line white i odv.il]:'. ted nerve, Tlirt 
fibres of dmtiibu thin may lie studied i™ fig. 1ft. 





Fig, Id.— The flyuifinthcrtii! Nerve i ttie right kteTvl 
Tk'iJb ..-if the iiliv^t ililiL i l I 1 i ■ i -r- i - i , u.r,i( the at-uii: i.ol i, 
! ti .iii iici^, 3 : visit, 4]ileeri r «ud |.;iti.:ii ii trtiog j m'iiiu vuii 
trt liiing i t in viirw 

1, -. 3, Live j-ujierLftr, loliillu, »nj InOrter uwvijsi.1 pEiglii.; 

I.ilii. l-h-ii 'tnM rr.iMi Mil-- Il^iire Incluilc 1 lie t>*«lvr iSnr*nl 
g&iigflfe ; 6, Ikjrluik clii. Ti'iir hiiular (iSligliii l 4, Isiftln-lr slip 
ll VI --iv=m| j^iir'lio : T, till- irmiixli- oi nnijcr] S-. c*nhic [.Tmiii 
9, ...l.ir I'lciin; 11, Hmvlli: |,It3hiiht 11, l.v jKij.p.Hi;iri]i tilrxun; 
if, Lte t*TVii!( l h, fhr 1 ratin'*: nrrb m Lite isotU ; h:, e*Wf- 

im! tnrrtiil . .iiN rimt rm.'iiil: it, tin- liL-i.fr; x, t. tTia Cif.. 

|AiM# ■ f, '!>■• rn.nl Ln- r Hi) I i f q]n> «Mk|ili||,nia ; r, tliwnnk, 

*ii. *Ih|-.mi nnL n./rln. A. tilt kiihiry ; .:, (Jrf- ■liism-mii.l 
,;-A[Mnilr ; i, tin- »wriibi: 1. rljf m-ci .m "f irtMi' cr Lnt etJOlti 
w , 1 lie blitldur ; a, tliu Lim-r jicrODii nr tlir- ifctum. 

They pass to the Ul(KHl.vert«clsi mid io the niucuuH 
nmiadiraiice ami muxcnlai coats of Uie variniifi 
Infernal viscera 1 *, and It^yrniie uni led with cndi 
rttber in line irct-wnrkH **r plcxitsev, on many of 
which nerve-eel la hit gnugicn. htc urinated. 
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The ftyni|iftiheiiL! ehalh is conlinund upward* a* 
a. line plexus oF iierven op the internal curuiid 
ftiiu'i on lire rannnft- limnetics of which it is*, ilia- 
trilmfed- Fhhh the onjreri uf cervical ganglhin also 
lllu-eti jmss to the i-jirfeiift ittie i-i-fin in tin, 1, Jieek and 
fare, Mid fn form, along with tire 
ah iL glre^o-pharyngcal nerve*, the pliar vngreftl ptexiLB 
oil tire imiwlfcf and. mucous naeiiioraue of the 
irfuirynx. 

Fluid foimc of L Ili- rci-t Li-:«il and 1 1 pp«r tlinriunc 
ganglia lib™ jiass LijIii t III - - riusd, tn Form alsn r 

nlciug with Elia pneniiH^'itsH'le nann. 1 , twn important 
pleXUftBB, ElfiUM.'d UllIhlUnFLl'V ftm] EULPsiiflC, frDin 

which liT^iiiilif m |Ul** to t he I'.niff^ ai m I heart, lutil 
lllllLll'l I'LT'I I v iutiutrinc thrir fflTU-tLHsn^- Frinliillm 
[I i 'I rlCLC gAPglijli SL Iso ;,|]sC tl l! lilies splanchnic 
JIHTVC4 which I infs ii.m tire aMoiillmi lit tbrtrlhfe 

HIlllLT Oh epigftsfri. 1 ! Alii I [IlC ITlLIll JlltS Lift. 'J Ite 
h 1 1 1 n . l plssifc h Miiniitif I lit i fin: pilot tho htnniuii'li. 

■LJI-I Lrf m vm iwi-wt ^IlIi LE’ii huge s-ri ■ .ilutiAr gftl'glia, 
which serial branches to nil tlttt him id- vessels ami to 

nil lire urgou-ft within lire ft-Moiireili Et i* wwiiiji te 

Ihe relations .Liu I functions of 1 1 is 1 siilfir plows iliftt 
lllcilV* in lllia rejIlOFI AH' M* llnil^'Siillh, 'I il<S hY]HJ- 
gSftlrLc plcXUB- Ori:-^ frolu S Ilf - I nil I liar giLli l'NeL, Allll 
ftOlLiifl bm.iLf!kftft to I 111! I i|i sal vessel* ami te the 

urguuft ilL the Iowh't pArl li] the fll skull Inal cavity, 
more especially the urgftiLR ,,f gLureraLL-nn, the tnw-eir 
liowql, mi the bladder, 

The function* oF Lius *yin paflre- Lie system arc ?t.Llli 
im perfectly sin<lri>ti>iHl. Ft h ft ( i-i ■ E i l 1 :-. rii'iriw= to the 
iniiBcIcH of blomi - Ye**cl* to TTgulftte their calibre ; 
Ihmmo these fibTea emc cftlled Vivifr-NtwtQf. Tire FfWfi - 
motor centre i* situated, ilol in the ayiJiupatheE.Ec 
HViteni , hut iri tin: Jn SlI i I Lilt- oblongat^. Too suit 1 1 
fin the rlLirest paa** - * down the spinal cond, whirl: ii 
It-uvea hy tha anterior mots at viLriuiin levels to pass 
liking the white ufim uiiLEi ifnl iii^f brnneheft auto lire 
: : y hi | ml l]u: tio pjLii^lLn. Fi'iim (fifff ftnnitlia 'lm ol-'li 
iMFilnr nerveH |i>r l Ili - [ntpFiinl iir^ms jh'^.s in [<> llm 

various plexnsL™ dtHeTil»ei L t while thijhe- for the 
vL^sH.'h of the liiPifiH mu! trunJ; it-tnm to tilt; «]niial 

liniirve hy Ifn: Kray ci 'min ism li ;l( i.nj£ l^rV+s. FiLtIIlkt, 

the iiniHCLilur ituWaitiaitbi umt ‘•ecHttiraiH of nlE ilm 
iriteirntl nr^mm ato Tcptlittoiil tliion^'li tha sym- 

• ';i. Mil'll'- srsLi'iii. 

I>E i he 'iLiLtLire m" netve energy we know little. 
The miiwoNH. inijmW' trnvclu alony a neive in 

Amtip. lit si rn{r- (if ilV^iiPI Hi yarilii jxjr 55CCOn<l f 

ilpkL it in aeei iiMKihieil lr, cert alii electnoAl ehArajjef 
in tha nerve, out nci'o 'nic^'y n^Lt Liientienl 
ii ill: I'liji 1 1 1 !■' :l! |s||..tl:.v . It iu |inihnlily ju'cnnu- 

|KhnLeil hy ntuieciLl-L.- eliftnj^n in the Ktriielticc uf 
the 3 il'tl-S' rt- yet iitnofu^i hie tfi inir nieanrt uf 
LnVenlion.LiMii, Til liki: niitueitii Ltie i >ri j;i ililIi-iil or 
diNelkiirjte of nerve iinpulu; In a cel] in proliahly 
tiiihtceiLby niinilnr lmt more active chanyoy in it* 

KipllSitjLUtc, 

MU^ILdc, k!jl u N, n ih a volatile litjuid alka- 
loiil. iLfni coDBtilutLvi the nc-tive jiuiieiple ui 
i ( :l ■ i l i : i. . i 'i 1 1 1 1 . l ! 1 1 m all parts (>r Which it^ dcuilm in 
cntoLLtiation with malic MliI eitLic achltt It ifi 
LLkowi^ emitoiiiiSLl in niionta ainoucit in Lhe miLokc 
nf the liurJiiny leaver When pure ant L [redhiy 
iii^iiAred it U (L eolntn'lcES, inu:isne]y poiacuttinn 
'iiiLiiJ,, which evulvua a very ii j Stating «il«iw of 
tohnccOf hot on cspoaiLia t* tjie air It STAiinll^' 
ostidiyes atnl becOmtift hrowo iri colour, it is 
nimlcmtaly soluble in water, and dj^Lvea rwulllj 
in ftltHiliof and ether. Tlia ^naiUfty at nlcOtOLfl 
in tobacco wii=& from 2 to per cent, i tlic L^uLraer 
kiinta coithtiie tii-e larger ijiaantity, wlrilt the limit 
Havana dflaia seldom have more tli&n ^ per cent., 
am] often lees. Locally, nieutinc i* very irjibuting- 
TiLtieu intern ally, it m one of the moat puwfcrTui 
potfluns known ; grain tilkest hv tin; isumiii Iiar 
cau««l lil man distinct tiympioine, of jHMMorjiugi theio 
lnaiijr til St hCCU a ultLiit i-tage of L-KcileiLielit, fol lowed 
Liy I luatlacSi c, vertigo, great weakneet., ami getiLiaE 
dcgircysinc. Larger ihKifia \ A grain ] ciLiLeeu m 
addition trembling, vomiting, pd lapse, firjLl gicat 
iltisrewiirai of tlie heiut and reu.| iti alion. A eiogle 
dnpTi i» aultlflieut to kill ft rabbit or cat- in A few 
min life*. It lias heen UHetl rarely fiw hmnieida 

%.nd Hlllcddal |iur|Ki*e& ? blit tl.IV MaiiajiaUUi'i lutllP>( 
doac in iny-a 1» ej*l accurately known. 

m- t>A LTPBTItB fLfttt wt metres, 1 b-ait cif 
the idok.' throuyli Old French}, ifl tho nitrate at 
notault, KNtV Et ueaaljy ftCCLira in long, en nnr- 
Lei^, eliiftted, aix-sidcil liriama; Lie taut* is -mwI nig, 
and very ealinos it aalnhlu in Eveveu tnnea il*. 
M’pljilit of wafer at 00' (Hrir C-), aod m lea* than 
auaJ.li it’ll of ita weight of hoitiiPg vrkfer, but w 
iniMplfthla in alcohol, When lieaUal fe alltaut 660" 


1357 

I 34 ijM !.;. it fuses: without iiecui«|Ki»ition “ L , 1 ? a : :|LLI 
LiniiJd, wliicli, wltcn Eimit in aiOLLids, jinlidilnSi Ltn.i 
a white, Oinou^, ti-uiduccnt WaSS. Lis'Jwel lur sd 
uj 'unctle. At » higher temperature part of IIlA 

isTL-CU it evolved, mid ailiivfe «f poUwli it fariaeJ 
OvvHLg to the Facility with which nitre parts «i. a 
it* oxygen, it in nuncli erupicycd aa nu nunlii.tiig 
nvont, Mistnrea uf nitre mal eftrben, m- uF mire 
aiai umilthur, nr a£ nitre, curlKHi. ami anlpl i a f, 
dollftltL-aia an the mpjiUcation or boat ^r r- L a re ^ 
cue rev: and if nitTC he tlirwwn onjflewmg oosilt 
jt preducea a brisk acintillation, iiiNeA-^ywr nr 

fonmd hy dipping paper in n^ftluthm cf nitre, aud 

drvllag it. | . . 

"Mitre nL'cmt sk a piiulura) [in >■ ! uL-t- in India and 
PoniiiL, where it I* Fentnl spsuu:liiiica na mi etllorw- 
i-eiiLC a |kkip the Hoik and tnmcliiims diwieniiuftfed 
tlireiigh Lta ujri ier at rat u in. I'lie cre dc suit in 
obtained hy lixiviating fltc ---i?i I . anil alLowiug m;(- 
aulnttOA to cry«tiJhs^- Much a lire m to he 
artiJlriE-ilLy tVnaied ill ]'hirn|i' h L V iimLaLLIlg the 
r - r il jr i, .i i"-; tinder w-Jilyb, Et is nam rally prmhirwi. 
Ailjili:lI niatfer, mingled with iwlic* and time 
nLhhitth. U placed in Inn^ftly a^regaP- L hew*, 
exposed to the but, lmt tdioltcTcd Emm Tam- "he 
licjaiKu are watered fmist tim-t to time wiili uriEie lw 
atalflc ruapiitieHi at .■mLiahle intcTvaln the earth sb 
lisivinfetlf ami tire -Balt crystallised. As there is 
always a Cfiimtderahlo (|unntity "f th« nitrates uf 
liiiLi iLriiL iiia' r n'i=si!L j resent i wlsieli wLLl not- crv^L-al- 


lbe, carboaiate of iwltwh. in tlno slmpo *E weed- 
ashen, is added sso lime as any mempLlafe ucoars. 
The nitrate cf lime » aud tli« jiihqIuWc 


cai himatc of lime rrpnrated. The clear liquor Eh 
then cvaimnated and crys.fellL^d, IJut- tlm hulk Ol 
th* 3 l L 1 3" nf <^mLTiera(s imw rnsui^ jivasl Ww uhiliAH 
nitrate of eoda hy doable dseoinpiwitLOti. The 
common variiwica of indiait l'.itre, w'iiirlL liavc ;l 
dirtr vellftwiah apjMiaiaiiec, vs fermed rtWjA.or 
rrmVif 'safu^tr^, while thi: purer kinds are catted 
Suit h\(li« tcjtnid. Tke puriliefttism or reiimnu of 
nil to \n dlccL^il hy diRPolvlciK it in wafer-, hoiliiig 
the Bolntinai, raiiiovi-ne: tire acuin, straLning it while 
icl, and setting it tut ide In cryafel Lise, 1 he most 
c ism ren impuritiea are Niplphate of jkiIub-Ii, chlnridiist 
oF Kodiioa and potftafttunj, and nLtratc nf lime. 
Chloride of bariinn w- LLI dfifect the fic^t oF LIicbc 
impu l itres, nitrate of adver the second, and oxalafe 
cf amuLOtiia the third. 

Nitie ernpicved in ihe Tnaiuifftctuie cl kliI. 
phuric add, in the jiT«|iarfttiori of nili k acm.. mi 
O^ irlLsing agent in laumercms cbemkal preeewiK., vh 
an iugrediewl of FirevrurkB, and especially m lire 
mwLLiheeture cf gnn powder. It Ls need in mediane. 
In inoderctfe do-us- I from ten grains;: t.i ftflcmpic) iL 
EMjtsosjL refiigeTai!'-, diuretic, and diaplicretie, and 
ti nice it* use is. IndicAtod when rvc v. i.-.li m dinuawFi 
ibncnnul heat, Mid Ili reduce the action uf tha 
pulse, fta in febrile dlsorrlcTM UH liemurrhivgea. In 
acute rbeuauitLsna il is given in Ino^t -dnscri wiUl 
great Huafit. It is il pnpiiluT remedy m sore 
throat, m lln* fnrafi of Hitn? , wli ujlt &howU 3 Iw 
retained in the mdatli till it meltft, and th^aUva 
inspregiLiiled with it gently ^wa.llc-w eik t h-i i'-_ 
halation cf the Fumes produced hy Lire igiuUub of 
twcl/.jmptr often gives. ^.[iee<ly raLittf re ease* cf 
Apaftniodic nsthmi. „ , 

t'lifir'c A itrf., Iir Ajfjrift: of Svdn r MaMO^, 
ahn odanliy on the surface uf lire Rni.« [n Chili and 
Peru f t*rreula% Atiwftina wwl Ta-rapacAJ, It 
derives ili name ffem it*, crystAllreing in eulredike 
rlreitlbolRtlrnna. Ill iikk-.L uf it? [mijn:rt.Lt* if re- 
aembles ordinaiy niLie, lmt, in rstienreoucnee uf it* 
great* I ildiqm-„-si:i-iiei', Lt naiiiiut lie siL'iatitutejt.f-w 
tire t nail in the pre|Knration e-f gonjHnwdcr. lSeiug 

eoiLwder *hlv clreajrei l-hsn tire potash -sail, eutuc 
nitre i? often aulfcti tufetl foi; it in the nianufnetup! 
of nitric and xidpSunic aei^hs : ftnd il largely 
lifted in ngrreulUire 

IVLtrhJ Ai’itl Is Ike i i.i is L int|HU-Larit of the live 
OoiupcuiL^ls wliielL oxygen Linus with fcitnigwti 
fq.v.}, til i tit 1 S 4 C it waa kinmviL cnly in. the 
hydrafed feuti ( tire n^wijWiU of ike 4?UleT cLreiubi'tft}, 

Suit ill that year 1 Seville Bhowed that- Atthttrfyws- 
Xitrir Atiti, or A’.f rie Anhiftlritft. A'AL l K ce 
ErmStOflES }, might Sw ofrtftiaed in transnarwit 
colourless crvafnls Eiy iEie actum of |ierfM'tly dry 
ehlcrine wh* Wt welNlricil crysluls nF nilrafe uf 
aiLver, the len-ciirm IreEng ^sihifn tunliii life <Sf| uatiMol ; 

h'lLmL? "I ?IC. (r. ■' -irhir £'!,l... IV -r Silrir iijLiv: A r fj 'Iri* - l>cyf,r. 

2AgNOj + n. = 2 A gCI -I + <-1 

It- Is iv vci v mistitl ! ■ campcnnd. and som-Bl lines 
exploiir^ fpi'mlaiscuusly, ft difaclvc* in winter with 
evolution uf much heat, and fnrms hytlmted nltrie 


jLH.'id. NLti ie Arid i syiti. ilXO d ; eipLtv. tiS: ap. gr. 
lyiJO], wiien perfectly pure. Eft a comnrW, JEtupid, 
fuming, powerfully eairetic dual, tiussepning ml 
mtorwHlly fteid r-enclinn, a* sbo wu Ilj it* setum on 
111 in us. It I -oil?- at IKT^ (36 H C.]- H part* very 
readily with n 1 ifnrt ian of its onygren lo meet metals, 
and Irenes ia il«cI in the laboratury as an oxkl - 
ifting agent. Whettser in the Ci meent rated Or In ft 
more nil nli - in, it ,wts eueigctirahy ftft organic 
(mjLurerft. Ai i.^auiiilf:s of fuh/Sl ncLiun* we nmy 
refer to it? pnwet >•> i .Sc-L'cikiTioiig imlign : at siniti- 
in- r thr skin huh I nil nlhmniiKUL? lissm's of a Firiglit- 
yi-Tluw colour i «f ccingulating ISidi'l nJhumen ; amt 
if convert ing cotton 111 nre Into an cvplaftive sub- 
sLi.-LnE^! ■Iftcv Ovs-CLurms}. The applLCiUmnn of 
[Ilia Acid ill -the avis, in mamifaetunes, and in 
clwunlcal procowcs nr* very ex fen si v*. 

The ouiioruiratsht nci.l . II SO,, is- hy mi meana a 

Stahl" I. If il lit! evpnsiut In the acCiuu lit 

lighl it i?- .iurmiiiuisL'd with the fnTiLintyns i>t lower 
oxide? uf tiitiogeu ; nad luenc tlislilhithm produce* 
il similar efl'cct . When it is tnixal vritli wafer It 
etiiil? a setnil'Se auMsimt uf lit'ot, uwin" to the 
foTinEUtiuiL of a ninrh imsuc stalile Ii viliate. iftXO* + 
3H..O, which dislilft nt SS4’ [131* C.) witliout 
chan-re, and is- iin.-LlThuted hy evyHiaiira In light. 
Iih sjrecLIic LTivvity i^ 3 "424 : atid it is found that ft 
WeA^iLT JM'J' I 1 vine 11 ! ii-iH !■• I | liLrt-P Vi'Ltll 3is Wflt-flTi RTud 
jl sliuiiger aeid w- ith Lt -- --lviiI, till each Linrii i 1 ? at 
thi* ikiiftlty. Tint c*hfe:nre of t|.i* hydrate Ere--, 
liootv-ei', liccn calhal in ijin>thns hy lln--ciWi The 
fio-eallcil Finniitg Xitria Acid in uwrrcly a miKtn™ 
oj i In* Mitre - avid with one of the turret "xhleti. 

Nitric jwbl i ka's illiL occur intturally In .a free 
Btsvte; lmt it in funinl iiiLerahly ahmubutily lei enm- 
lilnatiaii with pniasli, smla, liiirti, o.uil tnagiiCRia-i and 
aElcc llLuntlvisiurih? iracvs of it, in ocupbi nation 
vi ills limiiLonin. liil fonml in TU-iivwiLter, it may 
he formed in small qiLantity hy pusbiiig n *«nes of 
electric ftSiaik* throngh re mixture ill in cmiLpcmciH 
erv-eB in tire pieftesico of writer, wlticfi ift ft taeie 
imitation, mil a small wale, of the mod* in which 
5 1 is. iiradm rd hi tire ;t L 1 1 ■ -I ■- ■ ■' ' ■ : hy a storm. It is 
usually preiiA'nsil in the laboiatcirj' by the anpILra- 
tioit of heat tn il, mixture of equal weighs « yd 
powdered nitre (nitrate el putftslO and nil of vitriol 
(hydrated sulphuric mml ) placed hi a retorft A 
i-.iiLibinatien uf siLLplnuie arid ftudnotAMt r^Liaiuft 
in lire Ti-inu-t, while lire nitric add diftiilft over and 
in condeiiBed in lire receiver, which i* kept cool hy 
the application oF a wet rloth. The rtacEiim is 
es|ilftfued by the equation : 

KUhi. X-.l-,L.iiri( Alia. M1,|r Blrjl-ph*-;' «! raiub. 

KNOj + [I.iUJj = UNO* h ItHBOj 

During difttillntL-im red EttSIW amieftr, nrirfug fmnt 
tk* decninpus(tliiiEi uf a |iortion of the nitiic ncul ftld (I 
a Furi niLlidn uf *di ue of the lowitoyhleimf lihingeit, 

I ei Lliia operation tw LU|iLivaleiLts nf oil nE vltiidlaic 
cakeu fur wi nf. tiitra, Lhcac Ireiug lIiu pmpnrti<nm 
fuiind h.i, expurierrec hr ire nrewt ftiiitahk - . [f they 
ilti - taken cquivfttent for equivalent, a very Lm|Htire 
red fuming at-iii i* tire result. In tire iriansi furi lira 
of nilric ricid no lire large stale tire gloss retort i* 
rcplaceit 1^- ii ea>-t iron cylinder rasifeil with lire- 
ciiu. and ike receiver by a surieH of cart I ren cl'M; 
dci'ndng ve?*ft - lft cuntiecte<l lij- iiihc*? and nitrate of 

Kodft<sco Nittik) h JiLihstiUUwl fnrhLire, in eonte- 
igiLenec of its l-ciug jl clrefti«>r salt, and of it? con 
Laird ng fl per ccn t, more Jiits ic acid , 

Nitric bwliI eonihineH with hnjofii lo Frirm uifr^tta, 
untnc oE which, a* lluwv nf |na Lou-h, umU, nsidi* of 

il silicr, s\.r. , ftTe ftuliydrwiLft, while otlrern 

omulihrCf with a ceituiji KuinliM-ioffeiL six Jof eqhLi a* 
loiifu of water oF nFj ftiulllft&Lioii. Nl ri^t rir theinpre 
suluhle in wafer, crystal livable, ^ml readily fusiblo 
\w hcjit ; and at an jdm'ftied tern] writ nr* they are 
nil decciii:i]MJted, usually leaving oaly Lko oxuleniif 
Ike Jtielftl- IE paper V - si inked in a Milutind of ft 
nitrnto, allowed in rlty, mid ignited, it burn* in tlui 
s mould cling mode ciinrarioriftLLC or" f- 1 nch-jitiju-'f. 
This pmureity in, however,. nharerL l>j" fitlrerBuliH. 

The tens* for tlaift aeid wlren it 5ft pranent in seuilII 
quantities jut loss FatreEariArv than ih^e foE' tlie 
nthn- nidmai'v mineral Acid? AH it* com]wuiLiU 
rue hi"i >fl|nl ilr tlnil hc> jhv? m * /it lit Ml for tl i l* ^L4 is- 
known The licet incHred for ife jlKiection us 
ini xing the fluid to Ire tested with a Hnlntrun of 
Hnlphatc of iron, and tlreu (Hiriifnlly finmuLg wil- 

rteiit tlllWll^h il LuIiG td itll! itpttfllll m ulC 
|M|a.ss sn us tii form a lower Inver. Is much nltrio 
..(■id i> pieftcnt * hbiftk ndoUL' Lft pnaducrerL ; if ouly 
a final] quanlity ia picwint the liquid hcscnmea 
reddish blown "f purj-le : tlie drub cr.hmi Firing 
jlne to the fnnufttioti of nitrsC oxide by I lie (fe- 
o;ejili--ing aeiion -uf a jwtitUL irif flit' iron ft.dt on the 
nil rie ocid. 
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Medicinal Uses,— In tEi* British pbansjuciipojLa 
there is both a iHfosnu and & dilute acid- The 
strong 1 acid baa it specific gravity of V+fl, contains 
7& per milL oE real acid, HNfX,, wliita tire diluted 
acid is prepared by mixing tin nuncra of the f (anuer 
with about twenty-live ut tlinititleil wjitet, and has 
a specific yjavLly o£ l ‘101. Tlte dilute avid is Li&ed 
Internally as a tonic in cnitj u ricttaiL with bittor iia- 
tuBfona, In nanny coses tar bilkHisnsaa, of clirtmis 
inflammation of too liver, and in syphilitic tajses in 
which iucreuri.ul h it re uiadjiiLssil'ilc, it iki-ity be pre- 
Eci lln'tl with great benefit, either alone or Lit if^ia j'tm.'O-. 
tirtn with hydrochloric acid, oxtenudly 4^ a bath or 
lolEiih, or internally in dusts «f about £0 minims 

a rerty dd I nlci.l . Thu strcmg acid Eg useful oauii 
laToiie f e.g. to destroy warts, eftme kiiida of 

S dypi, tbe unhealthy tissue in (doughlng ulceia, 
c,. and sw an umdlentEun to parte bitten by rabid 
nr rtflorrjfjns Aintnala. Laigcly diluted-— Os -5* or 
Ufl dra-pa of tbo strong add to aplut or more of 
water— it forma a aIiiilu lattes ajiplicatfon fur torpid 
ulcers. 


HfflrlficjitltMi La the changing of nitrogen oua 
organic matter Drainlitoulw compound! into nitrate*. 
I’oteibty the nitrogen of the air under nirluin dreuin- 
stance! also undai^cnia tide change in ttuile. Some 
Authorities aseritie due change to 'a ferment," ‘an 
ol-j'll E iia id itiuctnrc,' the 1 mierttcoccus. i ii trilicnns , ' 
&C., but it is it [tower |iuHsesseil [Kieedbly by many 
inicTO-organimi is. These nitrifying tiaetetofdK pet. 
form their work under curtain condition!. l’itt.C h 
tiie temperature uiiihL he suitable, for at about 
S' C. the prunes! is stopped 5 but wills a iiHe of 
temperature theie ia a propurliniiAte increase of 
work — Goniiucwcing at about 12° C — unit! 37 E is 
reached, which ia Che ‘optimum 1 temperature, Asni 
from tide opwimlh there its a diminution of action 
until the 'maximum' temperature of 5S' C. iu 
reached, when nitrification ceases. These liur.U 1 r- 
oEl1» am annihilated at a temperature of 3(1° C-, 
aTthnuyh the saute result will follow rfrys'.up even 
at a much lower tehi|»eTutiive. The secoiul ccmdi- 
liun te the imcHCdcO »[ ti-xygeii ; aeh! tbu third L* 
flu presence of it rali liable base, inch u* lime, 
pot^h, soda, i£c., without which njtriltoathtii 
cannot proceed, IJnder tlicM eojEifitiDua UEtsili- 
eatLon goes on in every fertile soil, the atiuosplierio 
nitroycci, nitrciL^uoui oriuiig matter, or anpnuEiia 
WfppAur.de heLny eoErt'irfeil, iu Che presenefl of lireis 
or potash, iuto the enneaponding nifrafs* of lime 
OT potash; and from these jirfn'c tomipmsiidi nlawEa 
derive tki moat or all of their nitrogen, although 
some eapfirfurentaUtf* EnaintAin that aome planiM 
obtain part nt leeat of their uttiwgcn from am- 
ruooi*. Sefl Lawcs and (lilbert, Pr&c- Roy, w, 
iol. alvil. ; Marshall Ward, Phil- Tmns , , a 
vol, clstxi'iiin 


.. Nitro-tKIUQl. C,Tf t NO is a yellow, oily fin hi, 
of sp. at, 1-2. whkh may he distilloit wLthontaeeom- 
reeition, and lioila at 4!V 1213'' C.b It baa a 
sweat taste, is inwluhle in water, but diwolves 
freidv iu alcohol and ether. Its odour la very 
aicnilar to tliac, of oil of bitter ulnmuds, which ha* 
Jed to its use in perfumery under tho name of 
^«iice fj/ It ie ohlaiacd by treating 

benzol, q,H fl , with warm tnmil^ nitric ocut, when 
one atom of hydroRen i* Taplaccd by tbe aroup of 
atoms NO*, bo tbnt the ben^t 0,11*11, W«ibb 
converted mto nltro-benurf, C^HjNOa Tbe vapour 
of nitro-hubz*l wlusn inhaled producea, -after Fiutn 
0 to I® tioure, eama and MimetimeB death- The 
fact that its action in »n long delayed eoem" U* 
indicatfl tliat ite [igiAonoui actlnKB is due to nouve 
product of its decompoaiUon ^ rather thnas to itseif. 
Iel cawft of poiBOfiins artlficiftl fea-piFation P-nd 
powerful stiniolmiU ahouLd be re&OTtcfl to. 

Kltrosen <Fr, o^c; aym. N: atom. wt. 14 1 
is an elonicntarv ^aa. which tn the free stato fotEAB 
fly fuur.filtliB by volume oS our atnuHipheTO 

f - 1 -Zi. _is Afa. on i'j 


ncarL 
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Iti combination with other glementa nitrogen 
a newwnry eonstitueiat of every organised body\ 
and It forma a very larlfe Dumber nf moat important 
ecru pounds, Ttananoe (denvadfrom utnn, 'nitre, 

' saltpetre, ' and pewnrao, 'I produce’) waa given to 
It Bhortly after it bad been pco**d to be ancasontlil 
cojiBlituen t of oitm or ygitaaaiuiiL nltmtU- lta ^prea- 

ence in the atmosphere wra diwjovered in 1772 by 
Rutherford, at that tiinO a professor of botany in 
the □idvaisity of Edinburgh. It was more partus 
I arly investigated aooiii after bv FricstScy, Soheele, 
mn& LavobsiEr. It is a colourless, toateless, inodor- 
omi (tab and. wars formerly xegatded as p*rm*imnt 
vr ineondeDia-ble ; but it can bo redueMt to the 
liquid state by tbe application of Kutticicnt preastite 
after it has been cooled to a very low temperature. 


The Critical Tempo tature (q.v.j of nitjogen, or tho 
point cj i teiaLfet^ature above which it cannot bo con- 
densed into a Liquid by t ) l 1 ■ aLiplbeAtion of Any pres- 
sure however gruut, ia — blfl* 1 C. When cooled to 
this tempe-Tatuiie a prc-iamc of tbirtyfLva atULO- 
spheres most bo Applied iu order to liquefy it. 

NithOtfftb k fourteen times as heavy n* qydtegen, 
and. lb slightly Lighter, bulk for hulk, than atmo- 
HplHMic air, lta ap. gr, being 0^713, compared with 
= 3, It is but slightly n>3ut*S in water, one 
hundregS vulanttt of WAter at OLdinary tempera- 
tuncs JlssoLviri^ only about one and a half volume* 
u: it. 

Whilst nitrogen Is a ecnatitnept of all plant and 
aiLLtnal orAantsms and of nrany Lrn^rLant Coin. 
jM-unds, it u, in the free state, rather inert toward! 
other eJemenfa, and does, not readily enter into 
direct combination with them. It is not combust- 


ihlc. nor docs it actio tbe Atotospliere aa a supporter 
of tombuBl ton , a lighted tapir plunged into a jar 
containing nitrogen ljcing at once extinguished, 
ft is almost nunece&sarv to say that nitrogen is 
not poisonous, ainee it is 'breathed freely along with 
oxygen by all animals j but i Loan nut support animal 
life, and an ihlIbiolI ulacid in it will die from sotfo- 
cation for want of the oxygen putor-SAtoy fm- respira, 
tion. lie function in the atmeapheio sesms to he 
mainly that of diluting tho oxygen v>ith which it 
is there associated, Although nitrogen forma about 
jfl l por cent, of the total volume and 77 per cent, 
of the lolaI weight of the atninsji-bere, the free 
kab docs not appear to play any important part 
lij supplying nitrogen far the constroctloQ of the 
tissues of plant*. Vegetable phyaialagiste arc at 
■ ■resent actively iAuuinihg into tills question ; And 
it appcAiw to be definitely catablsybea that plants 
cnimot directly absorb mn» the atmns])hurc the 
nitrogen which tltuy req uire, It is found, howevar, 
that certain classes of plant* wban they are- grown 
in a soil which b practically free from imtocen 
compounds to start with do tnkc u u mltrugen. One 
Csplauation of bloH fstet is that free atmospheric 
nitrogen becomes converted ir- ^rnall ijuantity into 
nitrogen compounds in the soil through the influ- 
ence of micre-organlama present tficrc- Anotlier 
explanation attributes the libation of tiitrogen to 
imtiro ijrganLsms existing in, or on the surfAM □!, 
tire uiaut. 0 a the other hand, it has been con- 
clusfvely ahown that certain plants arc unable to 
exist unless appropriate compounds of nitrogen nie 
Aupplirsl to them in the coil in which they' grew, 
The main supply ejf the nitrogen of plant* it cer- 
tainly drawn from nitrogen com]KniAua existing in 
or artiJLeially supplied, to the Aoil. Tho mwit im- 
portant of Mtth Eiltrogen compounds, are oitrates, 
wjjjch nte prasent in cvctv fcriLla aoil, Those may 
1 *: iMsxluced by the decay in llic wAil oE nitrogcTimiB 
animal or veg^Uble maltem existing in it at top- 
plied to it as manure ; 01 tlicy may be added to It 
ready formed— Afl, for ln*tonce, in the form of 
sodium oiti-ate, which Is frequently applied as a 
manure to soil* poor in nitrates. 

Monv attempt* liavc been made to discover 
T^ptbdua by wliiflli the fitc nltr^eD of the cttin^i* 
apben cftufd be conv-ejicJ ft miiiiiiffwIttrtBig acata 
[nW ftSteogen c 5 fHn|KiUfidB fe bnt yet no workfl-mri 
andeconoinicA] method has been discovcTTcii. There 
are mimerou! methods for ureparinjf pure or nearly 
&ufe oibroggn. Ooe mctln« by ^'l^iich it iv outftin&u 
very pearly pure k to remove IIlu oxvgsn as com- 
pletoly as pebble from atmospheric air. _ TIiLh can 
beat bo done liy jw^alns a cumint of air slowly 
through a roHl-kot tube pocked with copper torn, 
togs nr with spiral* of copper wire gau 2 ®. Tho 
Qxygen of the air comhinm with the copper to 
form an oxfdaof copper, whilst the nStrosen posses 
on. Or tho Erxygftu can be vprj' completely removed 
from a owt fined pertioa. nf mmat air by suspending 
in It pieces of pbunphcurus until the volume of in* 
g.an ceasea to diminish. Nitrogen non aIbo bo 
nirepAted by passing a current <if cliSorinc gas into 
a solution of ammonia In this method eat* must 
bo tftkflra alw-avo to junnwrai* In excess, ether- 
wke chloride ol uitrogsn would b« producdt, wJileh 
eh a danteroualy explosive eutetencf- A steady 
current of nitrogun can be v^cy' easily obtained liy 
k eating toother stteng solution* nf ammonium 
cblaride and of potsasium EiLtrite Owing to Ine 
great Hliffieulty of forming compoundA frtiiu ftp 
nittogeii, new com]M>uiid& of nltrOgan are generally 
preparofl frem eompounds already existing. The 
most important of tbu** compounds are the nitrates 
winch arc found in the ted in very considorabla 
quantity in different parts of the world, and in 
hoius places occur in larx* deposits, as in tlia 
ttitmWl r+frif mn. of S^Ut-h AITItilfilL From UlfiH 


□itratea Nitric Acid (q.v,] and ether compouod* of 
tiltregen are derived. Several com pounds of nitre- 
gen with a-xygsn are known. 

JVifrtMP* u--rid&, *r laughing.g*^ N|O t was dk- 
covered in 1772 by Friestlsy, who obtained it by 
the action H>n nitric pside- of e«ily osidkablb suh- 
ataricsa. It is now prepared by the action of heat 
on ammonium nitrate r 

NH + NO + = >r,0 g- 2HjO- 

It Sa a colourleaa gotv, which can with nioderate cows 
be reduced ho tbe liquid elate, a prowre of thirty 

atmospheres betoig required to liquefy it at O^G, 
JDavy nliseovered in 1800 that it powossed anes- 
thetic properties, and it is nuw used oa on Mima, 
thetie in minor aurgical operations, For such pur- 
poses it Is stored to tlie Liquid state by dentists 
and others in wrought- Lum ljottlea. Tt La a aiap- 
purter of eotikitustion, and hunting materials placed 
in it continue to bum with olmisst ns great briMiAuey 
as if placed In free, oxygen. 

JTi'tni; flrt'rfe, NO, lb produced hy tho action of 
nitric acid on copper, stiver, nr mercury. It is a 
colourless gin* , wfiicti like nitrogen can only bs 
reduced to the I iquid state by pressure after it has 
been cooled to a vyr y fow tenijrerature. I to most 
striking cliAjaeteT- ia the great readiness with 
wltich Lt unites with free oxygon, farming deoae 
brown fames, which consist mainly of pemride of 

Eiitregen, 

Jfitrti itf Anhydride ho* br*aL d^ftcrlhed aa a gas 
easily cnrit enable to a liquid, pcssesaitifl, the com- 
potdritui represented by the formula N*Oi, It 
seems very qucsttonablc wbuther a aLngla aub. 
stance cxisre either in the state of gaa or of liquid 
poeaesaiiLg tLiie car.i position. The gas which w*a 
supposed to he nifmiLH Anbycl ride was certainly a 
mixture. Akboueb nitrous anhydride cannot be 
obtained pnre, and the wrresptHiULqa A*id nitre tw 
acid — in an uu.HU.bte huhatance at o Kilns ry tempera, 
turea, a number of nitrites, salts ecrrcftpnnttijLg to 
nitrous acid, are knOwti, 

Pertrridt of NO„ or N,0^, is produced 

when oxygon and nitric oxide are nuired, It is a 
dark-brow p liquid At ordinary temperature*, which 
boils at 22', yielding a blown vapour, and solidifies 
at -9", forming rtl#Urlt*4 crystals. 

NitrU A riAwrfrrtie, N a O.._ ie the anhydride of nitric 
acid, and car be obtained amongst other ways fmid 
nitric acini bv the aallon on it of phosphoric anhy- 
dride {as* Njtftic Aci&L. 

The following are soirvc of tire otlicr more fm- 
portent nitrogen nontpounds-: anmionia and the 
ammonium sales (see Ammoth^I; tlif vqgetahlq 
alkaloids (we A LK T.QTP!! ) j anfliiireand itaderi™- 
ti itn ; .vyuLU^eu and tbe cyanides, including hydro- 
cyanic acid • albuETienoLil sulistanecs; urea and uric 
acid i nilr4-l*ltwa and utker nicro compounds ; 
pyridine and allied substances, hydrurine Com- 
pounds, ptomaines, &c- Sue AUTW Buuifii. 

N ItroillyiaTiMh jkiLuwn also oa Gtcnvin or 
Crfoniq h -mi 1 can he lead ily prepared by diaaol v ine 
glyeerine in equal mcaHureH cJ estrong nitric and 
sulphuric ncidH and pouring the solntifin into 
water, when the nitre-glycenu* ttfteomes precipi- 
tated, Nltrci glycKrlEie wa* dbicovered by Subrcrt, 
a young Italian cliemist at Paris, wire in 1646 
found tnac by tlic aitore ]hroceaa Ire could pioduce 
a highly cxptosdve mixture. There was liUfo Idea 
at the time o£ the value nf the dHjwsurery, which 
was tieated solely ah a chemical curiosity, until 
about fifteen yeais later, w(ieu Alfred Nohel, a 
Swedish engineer and -chemist, perceiving the value 
of the im reunited explosive and turning bin 
Attention to its development, ranhlly introduced 
it os a bloating a^ent for induetrial purposes. Tine 
new explosive was eminently satisfactory ho fAr as 
bleating power wo* ouEiCfirAftiE ; but a series of fear- 
ful surenl&iitH, notably time . ter tire ship EiiTvpt/iri 
at PAnama in lbSfl— numernas expedient! devised 
to render U nnf-s in tran*iL notwitbstandiug — 
called poLEic s.ttention to the danger in*c|i*Ja.l)le 
fiorn its conveyance, and in ]S6h parlianaoiit. so 
far ha Rri L;-.i n wa.* conceTiietl, placed ite veto On 
Rkra-glyesrino 

The dT.ivr':i:«i!<-! which I'ulriv.miteJ in thia pro- 
hlliatioM Lk-L to the pj-o<l iretion of the nitro glycerine 
ecnipounda, now forming n- Irngfl ureup, ibdLahjy 
dynamite (ses* livsAMETt:, Voi. IV. p. I44J, in 
wbieh nitia glycerine, alworbcnt liy irenre Inert 
porous substance, is thereby rendered safe from 
Line il-tugcr:' incidnul to tlte emji-biyrijftnt of nitTO- 
glycerinu without audi Ueatniont. Nitro-gly cerina 
as rnuiLUfaL-tUrtil cm jl large Jtwlc frir ooinnUTcial 
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puTjioae*, i"h funned by the mialtlte (if p-tTtoig 


mlies. leading in "ire. Lv inpaiiii! cavity nf tl»e ens.'. 

The mucous iiLhinUriuie lining the now and it* 
crwitiiiti in culled piinitnr\J (Lai_ pttnihi, " rheum 
fi-Miu the luUiLHf i it its secrelHHi i nr ifchi*tidtrinn t 
fj-LHii Schneider, the first riuUuj- nut w!lu diowcil 
llliLi. 1_! | |J ftCCTCl.il UL | IT! ll!t!l!k.l-Hll II1.IU1 tllL 1 ; 1 Hll Cull'S 
incmimuiUi mu! run, a* wrt* |ire*"Liiimly imagined, 
f rnin tins liniiiL; it is cr,iuiniiuiLii with lh« nhio of 
L|ie face at the mistFLls. kiitli tlm Hmcmio covering 
of ihir eye Uifquj'Il tlm Inuhryiuid duet Li-mi EvhS, 
ctiul with that nf the iilmrviLX :li nl middle ear 
iKihteriurly, ThU uieuilMiUHf rai ius in iis Hlructuve 
jil diilbmsl | in its* "f the urip ui. till tins sop-Him, 
run! simiigy Uie> Imumling tlm direct iinsurt^ fruiu 
Ihe ImShLl'lL-h til Ll ic throat lilt lining meiLlblMW 
cuntaius maple am I ^kwuims sishimm-ni.1* pluMptes 
tkf I ii i13l arteiisa and veins, uf which tile litter. *ra 
liv far Hie unite large and lortntnia. TIim plcit- 
iik*h. lying as Limy tin in a rejjiuh expired mun? 

than any other m external coaling itilluence*, 
a[i|*ear to in; designed to jirflintite the warmth nf 
tlm part, and to elevate the teinperiiULte uf Lisa sir 
mu it-. parage in lIi* lung*. Tlifl.V alan serv* to 
explain the tendency lu Iwtntirtlia^i! frmu the nnsa 
in casteo nf fjeneivil nr Ejiral pletlmvn, in lliift, the 
leapiTstory putt of the nerne, Uw; iimcuut tuBiiibrane 


nitric 

ojicf sulphuric acids, cooled liy water* ptevmun to 
boiriL' Introduced into a large Icndtfi vessel* the 
temperature of which in kept down try water circu- 
lating through cnila inaido. Glycerine ip tberj 
injected by comp-Tewcd lit at & fnc Mpnay, an u 
beemnea unmtsliately nitrated, cgmildetablc litutt 
being evolved. On the cnenpUtion nf the nitra- 
tion, a* Indicated hv the fall cf tempe'r&tnTOi the 
mixture is run ud into another lemleit vessel and 
allowed to stand. In airniLl an knur lh* teuara- 
Gan. i* Hurrplefc TSl* nitrn-glycume, after htung 
tltnronghly wmiiLed in water ami en wegucnLly t in 
mi alkaline unLnbum te mnnrt every Intee of rwiJ, 
i* rfiiidy fa-T imani>C(Wf >lh into dynamite cr (itrier 
nitio-glyeerih* eotnjHninder , 

The utmoet care a* eaureiaed in fhu above prU- 
eessee, and any aLnornial rtw in temperature is 
Blrintly puarfltil sgainat, nt aeeidente woutd ariHU, 


iioUk-S a ml bJujuUI not be rcm.3- I La nj>ecLnc 
gravity sliouM nut e need! ^15, uti adinisture nf 
water ten (la tewanln deoftjniMMLtLon, U iiiay 
nreufired by the uetiou of nit lie mid sulphuric acitls 
un alcohol in tLe prepeiwc of C*|i|ier, hut n infni fa c ■ 
tin-era attain tho^uims *ml by utliur pnrryssKf. it 
is used, in ceiijnneLien with ether raftlieLne*. u-s a 
diuretic, t»]rtcifllly in the ilruim- which fulluwa 
MArJatlita ; and it Li employed, in emuhination 
with acetate uf iLtnmunia mid terhu i^d antinmuy, 
in fcluilu iiirectiuiin. T!i* drse in tehrile cilsb* ii 
from liftif a ilracti.Hi t« * couple of drachma; wliile 
fur a diuratUi two or llttft diftehina alLenld lm 

givciir 

]V nsr, the oigaii of sumll, mid rtlw purl of the 
appurfLius of r»|iiraliun anrl vuieu. GcLiauieted 
aimiomicaLk , ii ma,v Ik: dii inEei! into an external 
part— i Em projecting ikh-Liuji. to whiclt the term 
iKArvr Lk ^tpi.ilnrly icwtficted — and fte internal part* 
oonaistinK nf two cliiof ciLX'itiea, or fottfc, 

— . — . Beparatuil from eacli uilmr h>- a, ™rHcftl Hflplum, 

laued on S-ni' n n( [ sjulullviilftl by apongy ur turiiinuteLl boiiBb pro- 
leadaehe u!l( 3 jteting from the outer wall Into tlLrco paSttwew 
B- By those mfwrf okcj, witli whi<li variona cells or jiairjftfff in tha 


hVj?-V 


Fit ?. — Blstribetlcn at tfiis Olfactory Norve eu L. 
fsL'p'.uni af tile Nose ; 

], Irncl-Jil hlniM ; p, i,mh.l| I k,m^ : j|ih r-nr^dnl uliuu nr ltd il, 

7, |H:M-rrioro|yiiliis or 1h* Irp. nmitril : i. .i|itiiiiik of Eiu 
fnl«i 1 mI.hs l J r luxlhun cf soft Mtetr; El Mutfoii ur hr 
imlnf«. a. riifa^'ory r.i-sve ; 0, It* llmr root?:; r. Itn t,u * 
■t iif.-i! ! • — i - 1 r- 1 1 I rani, lln- n]ililha|tnl^ ,31 l-IhIi'M-i «,r I In- ( ' 
ru rYf; r, Niij-jiilii'-lrt-r ntrvn ; p, y. Its branch-Ri; fL 
Aft|4um cr !hf nub*. 

is lined hy ctiiated epithelium, tn rite upper tbinl 
of line no-£ — which, IU1 the [ijn’ier i-ainL (hT MlO KehSe 
of *meLl, tiulv 1* termed the in^rrtoj-jjj mflion— the 
irnaeom nuemiiTiui? in v-^ry- think and polwired 1 1 y o 
brown pigment The olfftctory nerve, or nerve of 
vtnell, terminate; in the olfnetory nmeona nrnm- 
Inane. It itaesiin- into ili-e nowal cavily in eevera] 
Hmall hrnnehM; these ramify in Um suit ■mienim 
iiieinljraiLO i tig, t!), mid end in tiny vanuoao Jilnea 
which tcriniiinte in elntigitlis! i-jiiiheDin! eel in pro- 
jecting inte the free- eorfaeo nl ilie nose. Thete 
h'LEb tlie nlfaetmrj 1 mdlr. — vliir'li in rohio animals 
iuo pruvidei! with Jittle- 3udrc, ate nlTetitei! hy 
iiiicinuH fifirLiele*, builL the exL-itonsent thus set op 
IriL'tln to the hiJLtn by tiro Irrancheo nf tliu olfactory 
nerve. In order to a mull a kutmiiLiiue it iniiat lie 
in- the fiiim of va^mnit A fcviiL midi aa Eau de 
t'ldn^mj when ; i : i >,-f i iiifn |Eiu jmstril in mlc mi e^K ; 
its little pmticlcw mimt Iw- diKi^i^a^eil, and lie 
cArriud frisuly hy die allium] ilioiu into tire miaal 
cavil y before we are ultaidtil L.^ il> ruliHur. So 
n-ih-it-ivii is (lie nrme, however, that (Khnvntfl iw 

lii-lffl, nf j r.L’ i ms'i lI *1,- ' .l|l I hi i-mm iuc i , ii]\ih.:‘ tif 

jinutncirlg jknrtHrfui sei-iaatiuikH. VVlten we wmeni. 
1 .h.t lloit a groin of imn-k will wot the air in it* 
ill- i^-'Li I » > li rl ■• u nl for year-. nm| i hut ihincari onh Iw 
lp the continiinl 3 o«h of pniliclcn of ito suldEanra, 
1li*te jotri jvli pnuki l,y iiilinitrly minute Still 
mure wcHHlorful i>- the ib-veloimpvlil uf the «ni.<w uf 
Hint'll in many of Use linker aid Utah*. A hiwe X'a*'t,'* 
mjdilly rivet ihe grotiml and the s-rcnl w ill utider 

favoiiialilo I'incmnhteno.' 1 am hir Iioiiih. oiul Iw 

unffioteniSy nlhioj; to canble llic well -tmi Jmrrler 

Lcr Fuliuw" il with unerring iichjii ragy. In aavag* 
IrilHi* tln.b Nenac of Kinell in vanltv more acilte (haii 
atiiimg tivLIlKud tiatimwK ; in.wi i rt»eh , NM hy practice 
it i* |H#>ihte fur any oat Lu CllitivotO (hi^ WHW ter 
a very eunMdeiatite extent, WelhaLi.tJHUiiLcateil 
citKBS arc recnnh^L ^wi-sijhK obligial by the tn*« nf 


Fii. LoujplailLriol Sectl-an of tbt Unhid Fowm of the 
lj«ft Ifidc, the Central Nciilum. LieLog rcu-iorcd i 
I, IhHitnS bon<; t e*M< buna ; a, Mrt cr MV'imtl temci t, 
7I'h^ovl'SiL tLfiun, a, BiLpcrfyr t^Milw-tcc mini . c, *at T,[, l n r 
mutiiHi c. mldilh (nrliL'niLed tnas; (M, mldsln itwilunl f, 
Infbilor turTiliiitjcii taine ; J, l lifuriur aio»tan; E>f ■ * P^bs 

paniad Inlo Ik* r-OihL dLL*t. 

miirlit otlierwiac 1m dia^-ri np with liiv pui-tent- of 
air' intemlurl Enr ho, pillion. Ft k BkaleUm nr 

framework nf tlm none in partly eompowd of the 
linrien fiiriuing llie li>[i anil ald-eom the ondg-e and 
partly of tntrtiiagB*. (htw lanrig on either ante an 
m liter lateral nail a lower laterai cartilage, to the 
bitter of which arc muudmd three or four "mall 
cartilaghimia plate*, termed Ktautioiil eartilaires : 
fhtre is aim) tlm cartilage of the *epluni winch 
F^paratea the iiewtrilK, and in wodalion poateruirly 

witlj tlm iM'T],eiLilmulriL- )date u! the ellmioid, ami 
WLiii the Loiocr, forms a complete jmrtitum between 
tlm right noil left niwwl Jutor. It l« the lower 
IsLteTftf, tertiiekl by ?uniie widters the aEar cartilage, 
whieli hv it* lloxibility and cm '-cl oh aw forma 
the ditatehlu chain her just n-itliin the mw-tnl. the 
nswil rart LlaguK oreeitim^lt! of la-ing vtighlly inoyed* 
mill the llLisLrils of i^'PJLg dilsltetl ur CulltmcleiL hy 
variraiB silioI. 1 liLn^cles- 

The utt&tf /tliwr, wIiLcii wjtisLitnlc the internal 
part of the iu?rf, arc lofty anil of euiiai'.lorahte 
depth. They o|ita in fiunt hy the nostrils, ami 
' u.! i i i ■■ I they teruiLtiute by a vertical .-hi. un cither 
Kiilr lei Llit.* lh|HWT |iiL3rt nf til® jilinryiLS, nlwi'Vt- tlia 
mift nalatc, and near the orilict; o£ the Eustachian 
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I he oilier ht-n^n tinan Uii-, 1 Im* only mi-e left 

fi-r [)it:br Him, Lin jl ctr^rw! nf nvutaricss L-liitt 

t Jui'y hsv-e Isjuil able to reccigjiis* WLla ulijta-t>. ami 

'| *»t • L •-- 1 *1 lb I I V LIiH! HCIISvT tlf JHI1C-I L Ibll 111 l, L . 

Ment |Wft^u»Ltd- imagine that wt are largely lie- 
lnJrltJi |u 1 limte ' fnr our guatabiry pleasure*. In 
reality iHir fell** nf Ljl-^Lu 4 kill} "'ji il! 'li'S 1 itM La ilii 
■ iu^mslj Mdrft- frum wur uar liitler, ami all I Fie 
El AW HU r of [lie fiMal 4H- wlnr Is iiiiitili;. finite; tlini 
»«** miij shut the eyes. am I aim cannot ilb-tinguish 

|'"|[ ftoisL s!ii i: 1 1 y , . l tuyt jkhUlLo from i Lib jqiplc, 

or lieef from mutton. 

I" nlil i-4'm'iLt y4.-n.fa it was inipmutible (n connect 
the jaidirfij 1 of -mull -fa-itlL ill* kimi of Killi-itiLiiCti 
chut produced It. In bearing and sight the ehai'- 

ftdei' 41-1 till! thrut-lrtns - uf nir or 4itl»e?r cletermijica 
the lv lemE Li-f Hon^fidnj. The wumd |wicnliar to the 
viol in UL~ 1'LILJIi:. depend ■■ UJElillf Ih' 4M3 Lilli 4 1 1 II L L'J LJ 1 to: T 
of 111 Lf sound vihrntumx p™ out by Chon. The 
fuse jLppi-arH ml iHHL-amte it Hprlucla tn ilia rtr* vilira- 
tarns tv I lid i are cliin-fiy ctuiraole L-i^ctl kv their i|g; 
noi iIIiUeiieis. "I l:.i‘ ivnleir 'll ill is ai'lic.i- 1 s:ls Iih.'iti 
■ . I i! v tn iislaljliult a MiiLihur rehitiunriliLp between lit* 
character ^if a snu-Sl and ch'- diameter nf (lie vibru- 

tiulift EUiSHKijutfiil Vvilli rtdiiruUs pjLiE.: rlcs. FT h: iLmls, 

in ft inlying the odinii* oE aknuunts mini their coni 

JKIMII-I.S, ihlLl In 1:11- 1 L eTi 1 ,1 j.i:- uJ ,'d '. ! I'.! l l I'l'tl' IlifO 

ATtiVtiC Thbuht, Vol. I. p_ GS2) the mlonta are 
simitar or vary n-'itb 6 Em- atom U; weight 4if the 
eleuitijtt, Kmuitly ^Ltuilai |irtijHjJli&i in rt*yiMi 
to the production of colour st-fwiutans luue been 
nlbsijrvpf 1 . y Crvrnii;l U'- 

l)i&t: .TiiB-i of tul; NtteTkiLSi. — Acute inllatoma 
tii m of the naaal innonns membrane Ino; lncn already 

'liifinljj-il mull' r L hi - lilli" ril OuCurili (u.V. F; tin* 

conditiona which cans* an offensive uncl'l from the 
nostrils mo discurod in the article Owksa y suit] 

Pulvprts Lh aaejuatabii ai-Lidc. 

Hemorrhagt fs<st,'t tAc tftnitrila k nr Epistoxb fGr , 
'A iWi'pjni; i f i "i liv C.vr (In 1 4 'tni lULObiri-L f-iun ui 
hleoili:ii; from a nntenna membrane. It may !« 
pfaulncftl by direct injury, toi by a blvw nn iho 
nriMiv of u. •icmlnh in the ■intermr <if the n- i;i 1 1 ilu • 
and by 4>tber local- ccimlitiom^ as likerat-ionB or 
mrirliiil ^mwtli!i in Lbg totaa] cavity, Aconcdht^ to 
Hi i MorelL Maokeij^ie, f araatitutioBal canaw are of 
fi nij "kinds ^ 1 1 ] 13lu blood itself may be diseased ; 
(it} tit* v«jjw 1 h niay Iht ili*etMd : (31i tire re may Vi 
nlfetruotLotT t* the cireulaLioti llmm^b the lim^, 
liver, bldneya, or oCiier ot^Hiia. flanimi^ a midden 
tension «r strain of the whole system, which gives 
way at a weak part— vis, the none . . ,3 (41 the 
blood-floiv may Irt a vioavionfl dianliarj^; 1 1 [ Distant 
of the Throat ffMii A’cks]. It ia moat common in 
children and yonn^ fwlnlts, least ho in the prime 
of Lire. It ie mnrb mcire eften met with in th* 
ntale tltut tin: female. The bleeding nsuatly 
orenrn drop by drop, but may be very pro-fase. 
Sir Thomas- VVateon -wisely sa^H r 'Somet-imes it 

ia a remedy ; pneuctimw u warning \ eibnaetiinea in 
Itaelf a disease- ' The first ^ut^ition to be coai, 
Bidored thercfmo in any particular caae is whether 
the hemorrhage ought to bo arrested. tieneraEly 
ftjreaking, in plethoric ehihlreti acini y4mng people, 
in -caacc of vencma ohetncctLoei., and in vtcurfopa 
hemoiTliagt 1 , it should not be stepped imlI&ih the 
IcHta of btood pn;rv 4 j Bacemive. 

WEwmj it hi 4 I*j4itw1jSi? fa>jLrrosjt tlie heinoTrliagic tho 
patient should be placed be lit* sitting posture at 
an open window, with cite head erect- or slightly 
inclined backwards ; and amongst the simpler 
ntcoas faj be limt tried ore compression of the 
noatrila by tlia flngam, ntainfauui^i fur Rve or fen 
minutes, the application, of a hoy or other piece of 
cold mstu.1 fao the bock of the n j ck, and the nothing 
of tb* faae tir whult- hcml with w Id water, speci- 
ally if acL-rt-mpaniad by a drawing-up nf tin: witter 
into the nostrils 1 should these moans fail, recount 
must be hod to astringent injections (for example, 
twenty gnaioK rtf alum dbrnnl vrst in jm ounce of 
water) thrown up the nostrils by a uyring*, or to 
oatTiugent powdena | an finely -powdered gallH, kinrj r 
matico, alum, Ac.) blown np the nostrile by means 
of a ^41 til or other tub*, or fctniffed- up by the 
patlpul. A.h a final reoauree the noattila mast he 
plupgc- L with Btripn of lint, absorbent wiok, or a 
piece of sponge. Cases ocofteion^iLly occur in wlucb 
it Ls nntnifa n-lw to plug the poskrior orificjes of 
the uustriln by an op^mtlon, iuto tim rl-e tails of 
which it ia nor necewtnry to enb*r. 

fcjf-nfHfif Catarrh is a chronic and very trouble- 
some ilin*o»w, most csommen in Auioricn, especially 
the United StAtea? so much no '.bn! Et there 
usually called airuply -catarrh, and elsewhere, is 
spoken of as American catarrh. The 


aympfajm* nro discomfort at the back of the uoao, 
leading to frequent 'hawking-- to clear away tbo 
tttmeiona nmcua which » frmnod there, and soui*- 
LEmea imliKtincfiicse in articnLathui, TJ)c cauaea 
are not well nrulrrstood : Sir Morel) MacJreit«o ho- 
llov-osi that the chief Ik the inhalation of irritating 
dust. Treatment re eat be chkfty directed to tlie 
local ortnd ition ; *1 kal Ene Bpraya or washes ahouLd 
be- uefel to reanovo flic adherent secretion, and then 
an astringent powder pr a thin ointment amifTcd 
Ut' the nostrils : catechu, red iEneaLyptnB |i gum, 
or sulphate nf iron, diluted with starch, amT soft 
vaseline, eithr-r alone or with, one sighth of fincly- 
powdered borwcic acid, are among the moat useful 
applications. Health olhetwis* ili-fectivt insv in- 
dicate tJifl [iqtKsrtftnoB of conatitutional treatment ; 
and change of elimate la ^nmotimes useful, 

When the nose or a portion of it has been 
destroyed by disease or accident, the- defect may 
he partly nuid* grand by the HlLtiLCipluatsc (q, v.) 
operation. 

Ochres are native ^ipjiiftiita ennsisting of clays 
Or earths oonyMMed chiefly of fliljea and alumina, . 
along with oiuls of iron or more rarely with 4>thcr 
osirieh. Som* are fowril in a natural state fine 
enough to be used after Hdaig simply washed. Ilia 
two impoTtant cEfteses of ochres are the yellow ewu 3 
the tiwL, the colouring niAtcriat of the former being 
tli e- hydrated untile of iron, and that of the latter 
tli-e red or aeaquioxide. UjilI^t [q.v. |, which is 
claasHil with the ochres eorLtaios njanganow aa well 
aa_ oxide of ifain. Yellow ochrea are rtddenvd by 
being burned. yf the ochree can l?e pre parent 

artsbeis.tlv, but these are tint va safe for arbiata f 
purj>c«es as the native eartbh. Tti* latter are 
reniaikahSe Fot their stability, oh- can be s*ari in 
rnany pictureh by the old mastere. Yellow ochre 
and Roman ochre arc much uned botli by artists 
and house- paiute™, and (wraltio ^feut the flmt more 
by artiste ) are ttie red ochres, known bj light red, 
Iiidiau red, mid V'eaelian red. This last, however, 
is an artificial product, and, although it is an 
rtsadcof iron colour, it contains no eartliy bore, mo 
that erarreotly speaking it hi rmt an ochre. 

Oliti (inebuling Fata). The fits an<| Estd oils 
constitute an important and well-tou-ked greup of 
Organic coinpounda, which exiat abundantly both 
3ji lire s-nimoJ and vegetable kingdoms. They are 
not aiijipie 4:rganic compounda, biitcncli of Ihem ia 
a mistuve pf aeveral auch eniuuaumla to which the 
teun glifttridet is applied 1 antitheglyotridta which 
hy their mixture kri various n re jwrltnioa form Hie 
niLine-ioiiH fata and oils ire-niiwnly thoaa of paLruItlc, 
stearic, and okic aahth, aei 4| to a Eeaa extent thee* 
of other fatty acids, Bueb oa bratyiic, caproic, c&p _ 
rylic, anil caprlc acids, which are obtained from 
butter, myristie ucjtl, which i* obtained from -pocov 
nut oil, l'I;*. Tlie members rtf this group may be 
solid and hard. Like auct ; semi-atdLd ami soft,' like 
batter, horse grease, and laid) or Husd, ILLi; ilir- 
rtiEs. Tlio nn))4l and ireiui-solld arc, howevev, 
uanalLy plaaed tOigelher aaid ternicd fate, in con- 
tradistinction to the fluid oils. Tire most solid 
fate are readily fusible, and become redirect to a 
fluid or oily state at a temperature lower than 
that of tho Wiling- point of water. It is not until 
A temperature of wCwe^a ikkJ' and WW 1 ' F. is reached 
that they Imgiu nearly aimullaneouJily to Wil and 
to undergo decrtniposition, giving off acrolein e (an 
acrid product of the distillation of elye^iine) and 
Other coinpounda In oonaeauenca of this property 
these oils are Eat area faetti uij, in control iutinclion 
to a perfectly separate group of oily matter*, nn 
which the odoriferous propeitiEft of pdauta 4lep*hd, 
and which, from their bring able to bear diatill*. 
tion witliout change, a;c known as volatile oiie. 
Thesc, which are also known as zitential otU, differ 
i'a Mo in their chemical caiaposition from the com- 
piiurida w* are n mv crtirtdderiing. All the fate and 
oils are lighter than water, and are perfectly iu- 
solubJe in tliat fluid. Thsir specLRa gvavitv t-aagen 
from hIkiqI 0 31 to 0 _ D L l . They dissolve in ether, 
nil nf turpentine (one of the volatile oils), bemol, 
and te a certain extent In alcoha) - whits, cn the 
other hand, Ltiey act aa sol vents for sul|thur- E pliw- 
phorus, Ac. T'ficsc bodies possow the property 
of penetrating paper anil other fahrire, renderinc 
them transparent, and producing what ia well 
known as n greasy stain. They are not readily 
inJSajumabk uuleAe with lire agency of a wick, 
wfiien tlicy bum with a bright flame. In a pure 
ami fnsdi state thny are devoid nf taste and smcEl, 


but 00 exposure to the air they become Oxidised 
and acid, a&aitraa a 4loepcr colour, evolve a dm- 
agrojabJo odouTj and are acrid to tlie taste ; or, 
in pOjMilar language, they bec4ame ranicni The 
rapidity with wTikk tliis change occurs is c*Bad4ler- 
ftldy inere^ed h-y the presence nl m ueilaginoufi or 
album incus bodies. Til* i-jut-c^Eaty maybe removed 
hy tikakfug the oil in hot water in wliich a little 
hyil rated mogneBiais puspended. 

The general diffusion of fats and oils in th* 
ifai imalkingdauL hat*, been already described, fee* 
Fatj ). In the veepe table ltingd.fi m they ate 
equally widely diatnhuted, there tiaiug atareely 
any tuaue of any plant in which traces of thaui 
may not be detected 3 but they are specially 

abundant i:i di4! jmsmIm. T:ii^^;h rtf tl L « CnlClfenfc 

are remarkably rich in oil ; linseed y soldi og fully 
£0 per cent., and rape -seed about 4h per cent of 
oil ] and some fruits, as those of the olive and, oil- 
jmlipi, yield an abundance o£ ml. 

Tha uft^ tif oik and fate are tnimeroun and 
iiigiiiy intportatit, niany being *xtensLvsly tm- 
ploycd os articles of food, as medicines, on lutui- 
eating agents, in the preparation of soap*, oint- 
menLs, vareisliCs, pigments, for candles, lamps, and 
other nieana of illniuiiiarinn, and for the purptsk 
of dressing leatlter, Arc. In Africa, Aaia, and the 
Pacific animal and vegetable oils and fat* are 
much used for anoin ti ng the pereou and. straraflng 
the ludr, lima affonlirag il profajcitira:! against heat 

and the attacks of insect*, and checking exeesaive 
pertpLtutLoti . This practice eondueea to lnwl tb and 
preserves the skin smooth and soft. Oil thrown 
on the sea has a remarkable effect in auhduing 
the Corea of the waves. A few gallons caat upon 
atnnry kljilm mfal(irn!c=? and pre-vonts the waves 
hreaLing viitb force. This prectlte might bo 
afiiopted by lifeboat* when approaehina wreck*, and 
rescuing the crews of straniicri vmsbJo, Thaica-Jiir 
[■Tlia lion of the fine oilf* required for watches and! 
rawing- machines id often carefully kept societ. 
Theme prioeifas-lly used are hen, alma-ml, olive, and 
neat V Foot. The oils suitable far machine. shop* 
and genera) rattan and woollen machinery require 
a good body, rather viscid, For wrallen spindles 
a Tighter ail, and for cotton spindle*, which ha«a 
a speed rtf *0W) revolutions per minute, an olL of 
sti 11 lighter body. For In bricating purposes minaret 
oils may with advantage lie mixed with animal 
and vegetable oLIh ta dimijiinli their tendency to 
tliiiikrn i the more fluid an oil is the leas friutifn 
takas Lilac*. 

[ I ) Vegetable T'ntt. -“The chief suLid fate of v-sge- 
tahlo origin are cocoa-nut oil. nutmeg-butter, cnr/ia- 
bntter, and palm-oil. TJto fin id vegetable fats or 
oils are divisible lnfa> t-lre nOFi-tfr-^i'jrj and the dlrj* 
ing ml* ; the latter being 4 !ialinjfUujhed from tha 
former hy their becoming dry and solid when *x- 
jKKmd in thin Eayere to the air, in cousequeu** of 
oxygenation. Some of the drying oils, when mixed 
with cotton, wool. Or tow, absorb oxygen so- rapidly, 
and consequently 11 * 00 : 04 ? so heated, a* to taka fire, 
and many caaea of the RLauitaneoua combustion of 
heaps of oily materials that have been etraployrd in 
clj^uing utEichinery have been recorded. Tha chief 
n*o. 4 fTyLug 4 )iln are rtlive-oiJ, a) innnd-oil , andeolia- 
oil ; while the meat important drying oils are those 
of tinsesd. hemp, pappy, ortd walnut ; cneDor-oil 
seems to form a link bct'.vesji thro) iwg clftates 
of oils, h I race it gradually beccuns^ bard by long 
expoaura to Lh* sir. 

1.3 ( diH'maf Fate — TIl* cht-tf wdtd fate are b«f 
Oarl mutton suet or tallow, latd, Imttor, goose- 
greane. Ac, 3 while among the linidB sp-ci in- oil, 
ordinary whole-oil cod -liver oil, and ncat'-s-foot 
oi) may be sepecially mentionei]. Era luahy rtf their- 
characters sperm acoli and beeswax reaembEa tha 
solid fn-te- An a gencrat ruEa, stearin and pal mil to, 
both of which hav* comparatively litgh fosing- 
poiot* < between W 3 (uid 114* F,), preponderate in 
ths solid fata; whila rtldn, which is fluid at 3?, 

La the ctueE conatiLueui of the oils, 

When any of thesa hfMiics are hested with th* 
hydrated alkalies they undergo a change which 
has lon^ been known aa aapouLScathm, or con- 
vervion m to Soap (q. v. |, in whleli th& fatty acid 
comhinpi vrith. tha alkali to form a toop, whu* the 
tweet- viscid liquid glycerins ia ftimu LtanaauBly 
formed. When the fatty Bci-ds are required on a 
Jarga scale, as for ilm moftylactura of the Hu-ndlod 
stearin caodlaa. which in reality consiat mainly nf 
Dtearie and palmitic acids, sulphuric acid and the 
oil or fot are mode to act upgq 4 »ch other at a high 
temperature (kb CANDLEK The fatty acids may 
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teeth of a coni i i tiIIl these fiwtmincnt* they 
wound each ImSf-riiic f tOppv -heild (%- 2j a* they 
make their way through the plants in the Held. 
This i* always done in the afternoon, find on the 
following morning the milky imp in ctllMtwl by 
wvapin g it off with a It i ri ■ L of -icoufi, fend cranS' 
f erred to an car-then vessel hanging at the aide 

nf the collector. When thin is full it is carried 
homo and |»l*C*d in & shallow upon tunas diali„ 
and. Left for a time riSl-wi!! on it h side, ;ro that 
any watery fluid may drain 
out; thin watery fluid is very _, ..■_. ! <_^r- _ 

, i detrimental Co the opium un- 

_ aeiii reaction with litmus leas removed. It now- requi re-* /,7i * w 

Tc is very djiilcu.lt to obtain the acid in a daily attention, and haa to fir? / , . ' , .\"V 

of the readiness turned frequently, so that the / jff Yy^l 
It in obtained in a crude air may dty jc equally, until , f it lltVll 4 

it acquires a luli-nihl^ con- r J lli'4 

Krelency, which takes three E -n' !■ It 

<kt four week*; it ie then I 

packed in MinjiiJ earthen jars* il ^ t 

and taken to tin; fnttnrfpi, x IU 
where the contents, of each jar l 1U fj 

are turned nut and carefully V ilE '' )jjf 
wehfhfuE, leSHsd, valued, and \ 
credited to the enl tJvntor. 

hile olftnie of The opium la then thrown \<Sr 

Info vast vat*)-, which hold 1 ’■ 

the ACCLjiiiutslinnx of cadre /•: m\ 

districts, and the mass licing : 

knendvd is Again taken out Fi£. 

riEid marie into balls rjr cak-e* 

for the market. After Itebig fully dried ihsse balls 
0 .. arc packed in clients for the market. 

‘ In R.nrupc opium is mainly used for medicinal 
purposes, and laT^c nuamiliea oF it undergo further 
manufacture, iii urilcr to separate from it the 
active principles morphine, nareoti nc h In fireat 

Uritsin the chief manufacture of these salts oE 
opium is carried nn in EriinlAirgh. where two tirnsM 
manufacture these products upon, an ini nienoe scale, 
r ut>d 1 1 in lt niflljfthlv a !Lfth of the whole quantity 
m an u facto red . 

Chimital Pmpcetits, <$*- Alt kinds of opium 
have a hitter, nniMCOnn taale, and a peculiar pan 
curie, heayy odour, Chemically it lh a guns! 
resin wntw’ujny a very laige number nf alkaloida, 
Encronin and other acids, anil the ordinary owi- 
stitueuta oE a plant juice. Its exact cnmpotii- 

turn Y&tiwt pcatly, hut in »cuqewhat » follows : 
.d iLi I'uriis- — nifttpEimc t -4 — 15 per i)ivrc>oti'nc 

(4-S per cent >, thehaine, cotfeine. nnTccine, pnp«h 
vcTinofof each from about j-| per cent.)^ crypto- 
idnc, rJuEMine, Lacidanine, Emidancmine, picndo- 
iiioipliine, oodsinine, nipcnnine, pmLopine, lauthc- 
pine, jutpiiLvcnLiii inc, riKynartiPtinc, hjdiocint&TnLne, 
jrnewoopine, tritopine, and otheira, All' jn very sihaIl 
| iiality amount. They eaiet free or in combination with 

eonsiilenahle meroniv, lactic, .nilphuiie, anrl plms(ihoric aeidu- 

and even in Tliore if alnmt a ywr cent, of ^R«;kiji.i i rre - cuatter, 
iiijoiit 3 d ire r cent of gntu, re^lu, fat. alhurnen, 
fot Its pToiitablc cultivation t ^ £ . various inor^rtuir liases, and a variable aitiounl 

nf waLcr. It- may lw ivlu Itoratod with migar, eun.^ 
□r mol-SMCft, and snnmtimos enriLairiii haILh. lead, or 
stoiiK in the coni re of the mass. 

The chief and n Lnft4 easily applieil chemical rest 
for opium dejwlMa on tho jirerence of meconic acid, 
n-hicfi jg ire nreanic ncjd ^reculiav to it. A watory 
or nlcolielic Ntliitirm turns blood -red in colour on 
-lie nuhliti-un of a soiistioii- of perchloride of non, 
M ul this colour is diodiMTired by a solution nf proto* 
chloride tin. Its smell and tswlc utt hlso reiy 
charactc-riatic. Turkey npium hi generally con- 
■dilrred the lwfU arid in tlio HritiHlL Pli»nnJ«:ii|itci& 
it alone in directed to Ire used for piakiajj the 
official uharmacciLiical pTcp«nitionH (twenty in 
muitiier [. ISnfore uwc It must be dried, and 
powdered, and HtaodaMtised to a strength of ae 


h]bo be procuicd in a very pure form by tlie ’■njf* 5 ' 
tion of sajrerlieatcil at a bemparetunj at be- 

tween SWr an<l fldO* in to hcatwt fat A «tnpl*w 
Hot of even the cliiaf fats and ftaed ails wntiSd tskfl 
up far more space than wa can wmoiand. lha 
more important ore noticed in. separate articles, 
such u fixed Oil of Almonds, CaiLor-oil, Crohm- 
Oil, Jtc. , »nd seme accn-nal given of their ifireperltre 
and uws ; or under names of tha substjncea 
from wMth they are procured— Lin seed, Rape, 
Candlc-nlit, Cocoa-nut, Cnttna [for Cot-ton-eeed 
Oil) &c IV^erencE msLy also be made to tire 
Artie tr* on Butter, Obee, Lard, Cod llvor Oil, So. 

The YotatiU nr ffwtufifl/ Oil* e*lat r ui must 
instances, ready fonutd in plants, and lire believed 
to constitute tJreLr odorous principles. They fonn 
an c k ire mel y numerous clou, nf which moot of the 
memtrers arc fluui. Many used for flavouring art 
nrtjhciaLiy compounded isee BtJTVKEC Acid>, 
Etopntjal oila are much employed in perfume*, 
for fSavoarin^ Uqueara and confectionery, and fur 
various puTiH»efl in the aria. They will he 


idveerinc. At temperaturte above fj?" ( 34 _ i }- ) it 
exists n- H a colourlcws Ihnpid fluid, of H« oily con- 
si# tonne, devoid; of smell and taste, and <if it has 
not been exiKsred to ai*! exerting no action on 
ve actable colon re. A t 4,1 1 1 ( 4 '4° O. ) it sol Ullftftfl mUt 
a firm, white, crystalline nsaes|, and in tbis &t-ate it 
undergoes no iu the air; hut when fluid it 

readily absorbs oxygen, becomes yellow and ranoiii , 
and exhiWta a strong h L . V 

]iapcr. 

statu of purity, in consequence 
with wliicti it oxiilLses. I, L 

f'lim, as a Aecondary pruduet, in the manufacture 
<d mearin candles ; but when the diito acid Is 
required a lengthy process, starting with idiiinrid 
oil, must Ire ftdoptcit. Oleic aciit fomia normal (cu 

— ncinreli and acid Wits ; but the fust compounde nf 

The ittiVifra/ o?tr wi]] require notice- are the norm*-! ^alts 

nf the alkalies- Tlicsc are all coliihk'. and by tite 
evajjorntion of their nquenuH solntinu Form sikt/w 
O lcate of potash Fortiif a soft- soap, which is tin: 
chief in-gTisd lent in Naples noap ; while ideare of 
soda is a hard snap, which enter? largely into the 
comtiwi tion of Marsoil lea- i^iap- Of eecent years a 
tange mini her of oloates Imve come into use in 
medicine, whicli dc^B A Eor their activity nn the 
reniaTkahle eaw with which they are almorbed by 
tho xkiu Such arc the uleatcfl <>f line, mercury, 
| pad, tin, moephia, At, which, in this form, pro- 
duce mort rapid rosulta than when applied u oint 

he me fits. 

Oltlm b a compound of oleic acid with glvcer- 
ino, and eonstithtes tho hulk of olive-oil-, Along 
wjth it art associate atcarm and pivliautin. 

__ ^ liLmilar ciJiwjWTUidi uf acLds 

iftcn foiuiil near aE eon 1 1 is- with glycerine. 

it ililiI uarcol iii-acrid 

wliiuli flowa out Opl Ullli one nf the iLi-nst valuable of nieHliciuw, 

twigs art broken off, ia the drieil juice of tlie unripe enpaules of ft epcci^ 
i by children eating ^ Pu^mv iq.^-.J, Ft*}** rvr aOHMiifentm, of xvElIcIi 

nltivalcd, tiia most uaunl in 
and Chin* beitig apparently the 
The cultivation of the ik>ppy for 
carried On in many nails 
althiiiiEli tfie chief 'U.-itt'Eot is- a 

l-h, ahiiut ijlHJ miles in Jmigtli 
which i-- divided into 
il il. I tliat of Bon- 


-UI^Hridtr (A’eri'riM), a genua uf plftnUi of the 
riatuml oitJcv Apocyniicvio- The species iu-e crer- 
greeu aliTubb with Jeatheyv leaves, which ore opp>- 
aitc nr in threes; the (low ere in fulMJ unihala, 
tcni-lirittl or axillary. The Conn non Olenodei' (A r . 
uJ*asr^rJ, a native of Elio seuUIl of ICuivqm, the 
Eiurth of Africa, and many of the warmer tL-iiq^eiatij 
parLs oF Asia, is fr^iKuitly plan led in temjwiiite 
isoaiLtrics as ixn uriuLiiientnl abnib, and is nut on- 
cmniuou in Rrituin ns a wind niv- plant. It baa 
iKNUjtiful led, or xotnetimea whll-o fluwerv. il 
English call it Uix-ie Jtriy, ami lire Iriotiek ilnsa 
Laurel { Law pVj* AW 1 h ft JUiuiire it hoiprlitof eiplit 
or ten feet-. Its flowers give a r-pleudiil a|i|ieurn ] u» 
to many niiiin In the smith of l tidy. H deli(rlita 
in mnbil Bititatiaus, and is . . 

All pmts of il toiitftiu n hifcbc 

jllicc, ptHSOlintla I'l lil-Cll iMld ^fttlle, 
ftS ft wliite JuLLk wSlCft youlL 
Cases of poisoning hav« imciii™j. 
its Elowera, umd even by tlu; uaft *1 tlie yvtwtd Eot 
t-plls ot skcwfrre in rom-ting meat 
are injurlouft t 

illlhLence, 

A decoction o 


suiLeraf rwrietLes Are ci 

. ^ lie (Jslmlatirare India. Pfraia, 

to tlisn^ wjui remain long uinbre tlicir variciV a/frnir4 
particularly to tluwc wlio s^ep under il. (.ho ^ake of o-plu 

if the leitvcH or Imrk is much iifiixl in of India,. 

f tract oil (be Cangx-n, 

ami i?t« ililIw su breadtli, 

IWO [TflCNCrfi, tint oF IkSlftF 
ares, the tentraJ factwy *4 the ftiriner being aL 
I'aM-i.i, and that of the latter at tiliftzipui, I'fie 
ljoppv is alsn estenaively cultivsred Fot opimn in 
the Aaiatic provinces of Turkey, in Egypt, in 
Pcreia, ami Lu China ; *ml opium of fair 
i^ ptreluceJ, altlinugli uot to any 
jLiiioniit, in snnie part* of Europe, 

il rteh ao^raml^ 3 ' India is gcncralty sown in flic 
mrigtLboiirlirexI of viLLagcs where manure can he 
enaslv uhtained, Tlie soil ought to bn fine And 
hme when the seed ia sown. The aubsequent 
nu iLiv&tion c^maiata chiefly in tl mining and w^L 
ing. itrja*tLon ia practised. Mild inawt w^liier, 
vLitll night-dews, is deemed moat favourable during 
the time of the- eoSlectlon of the opium. Very dry 
weather dim ioiaUea the tlow of the- juice, and mush 
Tain Ss injnriou? Tl^u upinm poppy is Ciiltivatad 
fur its teed or nil and other puT^MW* beaides the 
prixfuctiosi nf opium, concerning which sac POPPY, 
Opiinu, as a oominerttftl AJticle, of great 
importance, exceeding indeed that of any other 
drug in uw- The cultivation of the opium poppy- 
in Rrirish India fonm n nWfit extensive Ij-rnrsdi 
of agriculture, and the eol lection and preparariois 
of the ttnig Itself emplnya a large number of 
pereonM. The seed is sown in India in the l>c- 
ginning of November ; It flowers In the end uf 


CiiUluiOIS OUandeF t A'rtiiijn nleandfr \. 

the &cutli of Franca .re a waals to cure eutrmeopti 
malBwlie*. uV, odoratuitit an Indian ap^cica, has 
larger llowcre, which arc very iragimir. A'. pi$- 
oli'i I ii H'l [01? Esithultjiin. pilftiil M i 1 ,u E } , jl |h“S-cnuia| 
cl i a nativ'ft of the Khasia Hltis, Eia.'i a very- 
fibrous hark, the EiLuo of which ia naed in India 
ae Licinp. Tho steeping of the stems in ponds kills 
fink. 


fHeflhtit GaA, or ETttVLEKE f f? : II € , ia the 
ijujst abundant illuminating constituent in conl- 
gaa, It may be obtained by thn: defttmCtUs djo- 
t illation of tul, but more readily by the action of 
siilukiurii; acid on alcohol. It is a colouiJesa gas 
with a faint odour, but little soluble in water or 
alcohol. It may Ire Liquefied by cold a ml prexnure-. 
With air It forma s powerfully explosiv-e mixture, 
which, «n being luirtied, yidda wau-r and carbonic 
acid gw. When mixed with an equal volume of 
chlorme, and kept cool and in the dark, the two 


January, ter a lilile later; and in three or four 
weeks, after the oajreislea or poppy-head* art al>out 
the uiie of hens' eg^s, and lire ready for operating 
upon. When this is the case the collector* each 
take ft little instrument ifig. I ), niadi: of four me all 
bn ire* lieu together, the blades appearing like the 



THE SURVIVOR Vol , 3 


1362 


CHAMBERS f 


stimulation , fvh shown by increoaed mental and 
bodily activity, icatlcsauesa and edleepDeasness. The 
imagination i* mera active,, unit mental work can 
bo accomplished '■■ ith groater e&ue sand cderilv. It 
Lm dis.iii.iftd whether these effect* are dur; to actual 
itimulatium <d s.!m- bn^i or whether the higher 
centres atc blunted, and to os allow the imaginative 
faculties to have fulEer play. Mra.it probably the 
latter is (he ctwe, f4tl f-oonsciousn*** arid &e|f. 
criticiein aie lulled, the judgment in less controlled 

by the •■lij'fieT centiea ami by a i e i tit rr.s r, j 11 r i from 

without, And left to itself part of the brain Iftpses 
into uncontrolled activity. It ie fni these reason* 
that- opltmi ii habitually uacd by soone brain- 
work era, Individual susceptibility apd race influ- 
ence it* ellcrtu very largely. The Teutonic races 
and phlegmatic people in gchtiRl tend to Bleep 
after it. while FaHterna and penroria nf highly 
nm-vouH temperament tend to Income encftcd, 
>lan, owing to the greater development of hia 
brain, is somewhat differently affected from the 
lower animal*, ProgB, after & primary of 

narcosis, pass ijliLj i il omul it ion of exquisite tetanic 
spasm from stimulation of the spinal cord, and the 
lower mammalia exhibit the same condition to a 
lesser decree. In ruin It man tetanic eorivtthitms 
aie rarely seen, and only <ioca*Lonnlly after esior- 
mans tiofiea ; but in chibi ren oon vti iaiuna are not 
in fr-cc] cittralv tlni explanation given heinjc; that in 
them the eplnat cord is relatively largely developed 
in proportion to the brain. Opium nil mini shea all 
the secret Lorn except tlic sweat, and blots cause* 
oOnctifiwUon. It elites not materially affect the 
heart or circulation in nmlicLnal duees. 

When opium i« used habitually a tolvmn^e for 
it becomes ostablishod, and enormous doses may 
3 w taken without any hjk.'ClilI effects. In medicdtie 
It is used chiefly to procure sleep ileus relieve 
pain. For these purposes it has no ei|ual. It 
is also employed tar wrttt secretions, to allay irri- 
tnt ion , and in d inrrl i- lbl. lit diiVUstra! , heart dine axe,, 
hieiEiHiptysLi, and many other conditions it is given 
with great ftdvantAgft. Probably tio remedy lias 
wuch wjrle and uiiiveranl applications. 

It ]Liu>i Ik; given with yr-mat caution lo young 
children hut snanj olIisj factors,, -nich aa L p*.in, 
hahlt, L'.iioayitcravi', and various diseases influence 
it-i action and dosage. 

PuhartiHif. A I hull half the death* from innson 
which occur in the United Kingdom are line to 
upiuin nr its pr0]taraEtoiL-s. When the effects of a 
targe ilojuf; become fully dcvalojMKl (ho parann lies in 
deep coma and iii a Ktute of complete insensibility. 
Hc*pi ration is iilow, noisy, and aterforoua, tfio 
]iu raid is cunt toc L ed to a 1 uln poiriE/ and inaensihle 
tn light, the puloe is ri^jdis and weak, or sometimes 
lull and slow, l he' face and skin generally are pale 
ami livid, and covered with cold perapinvtion- 
(.^riatant sliumlatinn may rouse the paiieut )?ar- 
tially, hul lie always lcjuIm to rftlapso into Htupor. 
Death is due to paralysis of the respiratory centres 
in the brain , but may be due to Aiioplexy nr 
collapse. Sndi aos the u*u*l syniiiboine, but many 
cases present tiecnli.ar featii ro», KiiC-h jls dinvulaions, 
vomiting, iliarrlioea, delirium, dilutecf pupil*, and 

other am vlcms symptom* The pott MuHr.tn 

appearance* are not oluxnaeteriatic, but- tlie cerebral 
lj|iirn 3 -vtsHcla aie usual ly very ftLll, and there may Ik; 
eEliiaion of swTUPii into ilia ventricles. The srnotlesL 
fatal iloac recorded for an adult is four grains, hut 
BEiormou -■ f| nan ti Li r^-. aie of U'ei tub on iv i tl unit aorLoua 
aynipbonis. In infants very inimita dnaes f \ to | 
grain i may prove fatal, Dcaili may 'Kcnr in about 
two iionia ci r even less [ few caoos arc prolonged 
beyond twenty -four lmurs. 

The ircaimcnt consist* in making the ]MLli^nt 
voMiil, ami in washing nut the uto«naeSi witn large 
qnantitien of water. O'.viag to the state nf insensi- 
bility emetics sometiiue* fail to set. Atropine ia 
often given siilKiitatH™i*ly, while codee or teit or 
call'eine may be alrwi frteiy given. The [latient 
may be further aroiiHed by keeping id mi moving 
almut supi^wtrsl by Attendants, by cold cjlntbs 
appii&L tn lIus cbi^t, jLnd by electric stimulation. 
Any violence or sneuaurfes which Lend to cxliaust 
tlu; patient ahoulil lie carefully amidctl, 

tJfiiMuimUiitff. The habitual ecHisiLmptimi of 
a-] li mil ni' anvoi its preparations iiy giersous utlier 
wise in eoial health is known on npiuni-onling, the 
npimn hohit, inoqiliint; habit, nr lEiotpliinwui 
Opium, laudanum, iddorodync, black drop, neptsti tl ne, 
morphine, anil either Imijli:-; are al! used. TJicv are 
lurot commonly taken by the iiinur.li, the sub- 
ciitanenus- in hsoiiuiL nf Mm-pkinc frj v. fbeitig aiiuoat 
entirely confined to the i iinro cu I timed, and eJo 


caitsi classes. its bahitual uf^e i^. umiaMv 
begun m relieve pain or sleejilrswncfia, and one; 
month 'a ennattint use is nahl tn la: sufficient in 
many cases ton eauJinn the lmlat. The Amount 
coMr-ii iiiml by diirerent End: c id nol« vurisa irroo.'fclvr 
Of morphine innsi liahitufe take alien* Muei* groin* 
daily, xuinv live or nix grains, while n few go inucli 
Jsi^her. De Qutnooy Kays that at on* time of liis 
lift he Donauirmtl jMJW drojis of laudanum daily, 
hut hi.', ratsmt was very excessive. The hmnedi&te 
ellects aro a feeling nf fttfnnilatlnn and well-heing, 
but a* soon a* theae have pas«ed nfF tliere ensue? a 
Ktnteof despomleiiny, hi hariUh which afreehduee 
i;* taken, It is a craving brought on by indulgence, 
and is t<i lm rank™! with, aiinh habits aa liriohing, 
smoking, gambling, ^c, Many peruana indulge tins 
Erasing iluriug tlreiv whole lira, and do their daily 
work well. Such perssu is. . lo not, Imwovcr, go ti * ai i y 

groat cxceas, alt! gh they may have the eh wing 

;i 3 markedly ftS othcia who *i.iller intensely from 
weil-develofK)il «y i upturns oF chronic upiuin imij^ou. 
ing. The typical opium-eater is lean and pate, with 
doll, gln,T.y eye*; tie sulTeia freon clnonic dya]iensia, 
from nervnuH irritability, aiaL d i^turbances ol the 
I'incu lation. Albnoiiimriiv, jflycoam-ia, and various 
iithcr d isonlora are sometimes present, Sudden 
deprivation HUntse* rnvcTy uervuaK diaturbiiiuies ami 
not seLdem alati oi ug pul Iaiwbl For sucoes^Fti I trenl ■ 
tuent of tlie opiunmrovi.ig the patient find belter 
Ihs remcivcd from hie own home and friend* to some 
institution vvln:ro l ie can lie mu lev stiict atai 
constant nipslicnl suiiEirvi^ion, There i* a differ. 
Cnci> ilF O]ii.nion as U> whether the Opium should bo 
abruptly or gnadual !y witlidtAwn. Ileeoverv is 
generally comphite in a few weeks, but lelapsea 
into tlie haldt aro exceedingly apt to oectlr. 

W rji AHO-llie tn II I r U Otl left. 1 mler 1 1 li* ten n 

on- Lticluderl a large mini her of chemical ci mipmi n ■ i=- 
in which organic rmlieivl^, sacli a* sue thy l, CH.„ 
ethyl, r.ll,. iti.".. .iro liniteil In iucI.-lIh. Amongst 
the' earlti^t iilitained of these Auhtdanesi vveie 
tluwo derived from the metal xiitc. Ziuc inctliyl, 
Kn | f'TTjj, and /in i; ethyl, Xn ( C-H^, whicli may 
I K5 laktTi as examples (rf the cIak*, ara rsiloutlera 
Hi.il’iI-, lioavier than wwlirf, viidcli 1*1-11 at -ffi' and 

113" C- rcsjK'cti veSy. They taka file spuidiLtiaously 
Efi contact with air. and hum with the production 
of a dense white tnrmko of oxide nf Kmc, Eo con- 
tact with flic flkia they give rise t<i-*avcia wournls 
which aro very diillaalt to heal. They are decoiu- 
fKiseil ■with great energy by water. S-uUutAucts* 
aualiigoue to these niiie cnm],iamds have ltt*n jnc 
paved , cmiUtiaLiig cailuiiiim, magnesium., antiiuuny, 
at^enie, bismutli, tin, Lil mntiduni, mercury, IhmkI, 
-CMlium, potiutdum, nnd smite rare met*!*. 

Utnllr ArdtS* ■ ZF,0, occur* in colour- 

leea, transjiarent, otili^ue, rlmrubic prisms, whicli 
have ml intensely sum taste, and are Kohdihj m 
nine junta of cold wAter, and mucli luoro freely in 
boiliiiL' water. When ficoUal to ST2" flOO' the 
crystal s lc*e their two eq u i i alau ts ( or ‘5 per cent. \ 
of xraicr, and the residue, consisting of the anhy- 
drous acid, H.Cj.0^, Isecsuncs opaque. Wlieo the 
eryatallisod acid is. rapidly heat™ tn about 300' 

( 1# Cl), oi when it is wannai wLlIi *twmg sul- 
pliiiric acid, it decoitipoped inln oarlrorjle ftcid 
and earl Hinic. oxide gases, and into water Oxidis- 
ing agouti, audi ils blriOxidc of fiianganesc, per 
oxide of lead, nitric acid, rec. , eon vert oxalic into 
(Arboaic acid, ami on this property lh liaaikL ngood 
laetli^L uf determining ihc dunmcrciaL value of the 
black oxiLle o-f irmrigaiu-ae. One of the most iHna-er- 
fni of the organic acitls, itexpela carhi>nie acid and 
many other acids. fmiLi their salts. Tlie a/jiil slselt, 
VifiiciL, like it* soluble aalte, Ih poiacuume, in very 
widely diffuned tbiuii^hfiiil the vegetable kingdom, 
sometime* in the free atalc, hut more frequently 
n* S wait nf lime, n* in rhubarb and many lichens. 

In the animal kingdom it never occius except in 
minute quantity, and ip condonation witli lime. 

It Is produced by Che action of either caustic 
potash or nitric acid upon in-nsL organic eampobhdv 
of natural oecu rreivco, IU nnwl common mode of 
preparation is by the -oxidation of *iavch or sugar 
by aitrie acid. The OTganic coir pound ruid the 
nitne ac,id are heated in a flask till all eflerves. 
cer.ee haa ceased, after which the sulut-ion is ova- 
pffrated, and the oxalic acid separstefi in crystals 
on couliiuf- The moat important- *aiti? are the 
oxalate of ammonia, fNff^CjO* ■ H^O, used as a 
tent for lime, and the binoxalate of potaah nr salt 
of nriTTeh KHCjO* + H 2 0, also known as eaeential 


Halt of lemniLH, and wliich lh popularly u«(x3 for 
removing ink £.Laina yr for cleaning btaan. 

Th c best test for this acid is the production of 
a white jiriijcipitRte fed oxalato of Iimcf,- ms the 
addition of any soluble salt -of calcium. The pre- 
cipitate ic ineolubLe in water, in solution of potash, 
and in acetic ncid, hut dissolves in the mineral 
acids. A ablution of nitrat-e of ailvar also rivet 
a- white prccipitAte of oxalate of flilvqr, wliicb 
cxplcolce when Lieaterl. 

lit ooti*c!|ucnce oF ita emplnym cui in cotton, 
printing. &te*ohiiig utiaw, *c. P oxalic acid in more 
acccBeihle to the jjcnenil public than many other 
poisons i and on thin account iwstunccs of nuicide 
From the swallowing of thin acid are Siy jk, riicane 
uncommon, Outt of acoidcntaJ pubnnsn^, moiT- 
over, flomerimes occur from It? being sold hy niih- 
tnkc for EpHom salts. Large dojirs destroy life 
very rapidly- Wills the view of converting the free 
acid in the- stomach into an insoluble and Inert 
wii.e P chalk, whiting, or lime. water, with full 
draughts of nrilk, should be administered with the 
leant pnHuildc delwy. Salt of «irrel |h almost us 
poironmiH as the pure acLiI, 

OKltlAlfoll i-i the Unn Apjdieil in cEiCmUtiy f 
with a wiuiewiiat wide HignihcAuce, to tbo ehiUigo? 
whicli occur v,ben elementary nr compound *iiL- 
sUeicvs cuter iutn rpw eoFiiliinationa with traygen. 
The majority of tlmru chc-niicwl nolinuK. to wIiLcli 
the term tanihiiatitm (q.v, \ ih- applied are examjilc^ 
of nxidalion. rht producta of the proeeeaea nf oxb 
datLou am; hpisvalfy (lint imt invarinbly) oxide*. 

Oxltlos are viniiptniiLi]* ni oxygen with other 
dement*, ami are aiiLuugwt the mu«t important of 
the clasisca of chemical compounds. Italic oxiden 
Oud acid oxides are ih‘s«;riljed in the article 

ChEJXIWTHV fti.V.). I el aihiilMm r.v. Un-rei: Lv.Hj large 
dasaes of oxitl-ea t-ltcre ait iLiimenutH oxidoa which 
do not finssHisa either liaaie nr acid projieitiira, or if 
at all onty to a very iniii] l 'jiihcaut degree. 

ftxjrlifiiTideH, vlitaiiwl ooiujnitinsta vnutaiii- 
iug lxiih chlorine and cixjgeri in caNiliinuthi-n witls 
siiine utlier demcul , and intermediate in coia)KB.i- 
tuin between tire Hixblcs on the one liaud And the 
dilorider an tho ntder. Thus, antiuiiMilisns nxy- 
chhiride, ShOL'l, in imcrrocilialt' lhr(wt-eu ani'i- 
nn'iiiimsh oxilIc, rib - >, r ami rmliiiinntuu* vlilortile 

(iTtTfEen Lwym. O, Atbur WL IG) in a eotour- 
Lcss, inihlrirosoi, laateSeae paa, bi® rygimled a* a 
‘jKinmmcri 'p^, but liquefied by PinteL nf fJvUOVft 
fur the lirst time iu l#77- Ite chemical aflinilies 
fnT other r'lemcEita-Ty tiulwitancee are vx'iy |Hi™crfi|| ; 
with n inert of them it is found in oorubination,nr may 
Ik; II Iftde lo combine, in puli™ than one prop<utirin ; 
[with aeveral in sw many a* four different pro|mr- 
timts; and there is only one element IfljmrineJ 
with which it does not enter info any comhinatiniL 

Owin^; to the iiLtensity with wldcli many uf tlicso 
ftihsbiiialiuuH 1-akc place, thle ga.^ ltw-4 iltc: power of 
supporting Combustion ( i(.v.>in an eminent degree. 

1 1 1 * on ly d Li'htly sol ubl it m water i IIOIJ cubic i ochc? 
of that Ikuid rliasolviug 4' 11 cubic iuehca of go* 
at and only inclica at oS“. It is aliglitEy 
heavier thuii air, its hpiKulic gravity being 3'!U5tk 

Oxygen ga* is in it only rasjkirable, but is essaiitial 
to the fUcp|Tnrt nf animal tile i and hence it won 
termed t'ltul ni r bv snmc nf l|k‘ obb.T chcnsistH, jb 
-mall aniiual iiladsl iu a belt "losa con tain iog jnm.- 
oxygen w'i 1 1 not lie suffocated tvi *ooti a* if it WL;re: 
plaeftil in the sonic ‘da** lilldl witli atm-iir.|ilier[c 
air. For further detail* <ui this property nf oxygcn f 
tlie reader lh roferrwl to the Article kr^l'JHATtrey, 

llxygcn i* ilie incrr-t abumlant and the hinst 
wbldy diatilhiLKul of all thu dcnmnls, In it>- free 
state ( fft/.tiwi but not j-ivifiA-ru^rf with tiitN^ji:a) it- 
eunsititritpi about a liftli of tiie bulk, anil conaidej- 
AbLy umre tliau .1 liftli of the weight, of elic atniu 
a here, in aoiiildhitthidi wolh layd-p-igcu, it- fnriits 
eight-- niotliH of all the water on me gfolie; and in 
C^iahi nation with sUicesii, calcium, a In min in in, i&v,, 
it eniai?- largely into all the ni i3j L | constituents of 
the eaich^i crtiet- silica— in it? various furm* of 
sand, common ouartx, flint, Ac.- chalk, liioesbihc. 
marble, and all tlm vaiictic-H of clay, containing 
aljouL half their weight of rtsygeri, It Ja, iiuitc- 
over, found in tlte tissues and nuinlsiff all funiia of 
aniiual and v-e^et-alilei life, none of which can Hup- 
pdi. L i'y i s L<: ill'h'! mi'lispeiiibiiLtly ii! i ! 1 1 ^ i;IVi aent 

Tltcre are varioufl laiioyatufy methods of uliiAin- 
Jug oxygen on the filial I scale, the simpFe&t of 
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wEiLth fxwmists in th* exfiosure of curtain metallic 

on LiJc^h to ft teinperivt-iirii Ti- was originally 

obtained by it; dutcflarerer, Dr Priestley, from iho 
reil oxide (ijf mercury , which, when ■ i UBt-t'.'i I to About 
75<>' h resolve* itself into inict^l tic mercury and 
oxvgcn gaa. It may Ikj cdituinfeit similarly from 
red inside and porcsidi- of l*;id. the uniting pre 
,.{ i.i i'- r . -. I icing protoxide of lead and OXJ'gen. 

The lOTUnjiry laboratory liteclitwl cumin only em- 
ployed t o obtain an nluimlAut Hii|ijfl_v <ff M£Ygeu 
consdBtfl in IiBdlinj^ «hli**te of [h ■ t-i >■ h1 ■ p KlIDj, 
which yield* Up all its- 4txygaci (amounting to39'lfl 
per cent-). and leaves a residue (rf chloride of 
(lofcwiuiit Olio ounce of this salt yield* a^fuly 
two gallon:; of oxygen g?**-- It I* fuu j al by 
ment that if fire chlorate of potash Li mixed with 
aLhjb t a fourth of its weight of ulwk oxide of cupper, 
or of binoxide of lnanguaeae, the evolution fit the 
gas is greatly fatil Hated, iLlthough tlie n:v Liles i!e nut 


BWiil to umSergoany change during the pnn:e**. 
Various [irocessee have Wen proposed for obtoln 


ing oxygon on the large Jicale, but only in tfscent 
years FiW the eommereiAl production erf the gas 
teen carried out sufficiently cheaply to enable 


oxygen to lie employed ojet*usi irely £er inla*tri*l 
mirpotwa, Tire method ©iipheyed by Brin's Oxygen 
bouijf^ny consists in, passing air under pleasure 
over barium oxide* Hath heated to A temperature 
of dull ted !](**, la LhiH lit ay :l qUALLLity of huriam 
peroxide, BaO,, ia formed, "aud this can l*s made 
to again yield up it* extra oxygen in the pure state 
(being i educed a^ain to UaO ) by heating to* full 
red' heat, nr„ ilp m actually dene in practice, by 
greatly dlmhiisliing tbe gwervus pressure without 
altering tire temjrfjatuie. It i& estimated tlint 
Oxygen can be pi*Klucod by Eli La procos* at a cibL 
*E i rcun fe, to 7w, bd, per IwO cubit feet. Oxygen 
can now be obtained in practically any required 
quantity hi wrougliE-steol cylindera* in wliiclt It ia 
compressed up to a prewdteOl ]!}0 atnunspheses. 

(Jr the compound* of oxygen it Ls unnecessary to 
speak here, as they are described in the article* in 
the other chemical clcnien ta- 

Oxygen wu 4 li*C 0 vered alineat aimultaneousdy, 
in the yoar 1774, by Friostlay ami by fkbttlt, the 
English eheiui.Hi having the precedence liy a few 
week*. Friestley gave it tlie name of Doohloffisti- 
cnied Ah' ; Schcde termed it EmppruU Air ; Con* 
doreeL shortly afterwards suggested Vital Air, as 
its most appropriate de.iighji.timi ■ and in 17S9 
Lavoisier, wno, by a series of carefully conducted 
and very ingenious eNperimcnta* preyed (bat tli* 
COinbiLStion of Isylje.i i it I In* f*ir I'jfHjhisWil rssf-utially 
in tlLeir obeinical combi natu>u with oxygen, and 
blsuH overthrew the fq.v.) tlienry h gave 

it the name wliicb it now retains (Emm 
‘jwid/ and priututu, '1 pnKinee ’I, >u taEOMirjuenee 
of Ilia (emrneniLhly f believing that it was a neces- 
sary conatitnent of every aciih 

4l/.4m4- (tlr. oz&t 'I iuiusIL'L It wan remarhed 
|nrig iLgu tlmt a jsecollrLT ikIoeli was produced by 
(he -Working of nn elKCtricitl muchme. Van Mamin 
found that, wlten electric apurka were jaw-wl 
through ii tube containing oxygen, the gas l*witijW 
lHEwnrfally impregnwbed with tiii* jhIoiet— whieti lie 
therefore cal led L-be 'smell of electricity. 8ub- 
heciuent writera attributed the pheuomenon Hr the 
formation of nitric acid, due to a tiace of nitrogen 
mixed with the oxygen ; especially 4ta the glia was 
found to act cmwgeLicailv apon moteury. Iluia 
siippoNod to be explained, theae curioiK resnlbs 
were snort forgotten. But in IStO Scborbcin (e^.v.) 
with neiLi ark abl e acutcnesa inode a closer iavestign- 
Lien of tbe qu cation , and arrived ftt cnany moat 
narioiiH niMulii-, all of whicli h *va imt even yet 
Sieeo .sotinfactorilv accounteil for. Tire pioldcm 
remainn, in fact, one *f the most perplex big, 
well »* in teriaiLiaig, ^ueatiiHLM imperfectly resolved 
jo cbemifttry. The caTlicr mults of EelrGiLbein wen- 
these : (1J SVhon wntor si deenmponed hy llut vcb 
taic current, the electrodes being trf gold or ’plati- 
num, the oxygen f which appatru hl the po*itivo 
puli;) jiossesaea io a high degree tlie snicH ftHtd the 
oxidising power jtevslupeil by Van kfarurn by means 
of fiiction' -electricity. 12 I When the [tositive dec* 
tnnlo f* formed of an oxjdiuabie inctwl Lbe_ie 
rcsulta tL'c not olwiiw^t, hut the electrode i» 
rapidly oxldiieiid. 1,3.1 The oxygen collected at w 
platinum electrode retains these proucrrii.^ for an 
indefinite period if kept in & cltwcu vesiel ; but 
io 4 »ee them by hcuV-pn (j , by the coistact 4»f an cxidin- 
able Eulj*ti*ii©e, aud e^'en by contact with aueh 
liodjes ^ charcoal and oxide of manganese. To 
the eubstaitca, whatever it may 1^, which possesses 
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Buell powerful olietilical il r h i ,i L i: : , Hrh"nheiu gave 
tin; itftiut (hJUEie, from its buleII. In Ja 4 b Ilo showed 
that the same aubitajLcc can be produced by iha 
actiffn of phosphorus on inoi*t fvir, and hjnl^ii that 
it might be a bi^licr Hixlib: o£ liydra^s. 

De la Hive ami Mmrigjj&c shortly aftcTwardu, 
repeating the experiments of Van Murum, abow'&l 
that electric spaL^B produce owne c-vas in jjunme n:ul 
rfyy oxygon, and conic to the eorucluaion that 
ozone i-v oxygen in nn nllt/tyt/pm ecate, as diamond 
is; a fortn fji eoket nr chercoaE. Iksitmcrt, Lie iftofl-, 
titidcKVCuitMl to show that there arc t'vy ktsuk E>f 
OKcne- -one friiiued from pure oxygeh liy electiic 
sparks, which he allowwl In k; ailotrupie oxygen ; 
the othar formed in the voltaic docompoBittou of 
wftttr, wSilcli lie ondeavourml to prove tu lie a 
tt.tnzidt. of hydrogen. Andrews, in lHrifi, refuted 
this view, by showing that no ^mdi oxide of hydro- 
gen (at Iniyii- in il giLicmi i form ) is produced in the 
tlectmly iih of water - and that oimne, frUm what- 
ever source obtained, ii* the Earns JxVity, and is not 
a compound, but an alhitropm farm of oxygen. 

In IStW Andrews and Ta.it published tlic r^ult« 
Of a nerie* of utiUiinetric experiments On this snh- 
jeet, which led to Benue rennvrkablo cotiduiioiLs--- 
Fiinong which are the following •. When tlse electric 
discharge Ls passed thnaiph pure oxygon it cc*n- 
frvt^j, hente imme must be denser than oxygen. 
A much orecLtei amount of contraction, r.ml ii nerre- 
spon-diogly greater quantity of ostone, aio produced 
by a euciit discharge of elsctiieity between fine 
pnint* than by a bririiant Eeries of sparks. The 
oruilructiuiL ilut* to the fomiatiun nf tbo onsite ia 
entirely removed by the dostniL^jon of the ozena 
by heat f and this ptOOcss can be repeated indefi- 
nitely Oil the same Iiortion of oxygen. 

Sorot fluhetequenriy deterruined the density of 
ozone as compared with that of oxyyoo, tii^L by 
absorbing t-lsc osconc frofu the oxygen svith which 
it wri; rm^ed by sueana of oil of tu i jjcut i lie or oil 
of elciriftnsnst and observing tlie contraotion pro- 
duced ; and later by dct-muining the relative rates 
of diff usion v( chlorine ixisd ozone. Ho aicettnined 
that its density Lh one and a half times that of 
Oxygen, Andrews she wed later that is 

rapidly destroyed when shaken up willi dry frAg- 
ments of glass, &o. He also proved LbaL tin-ollect 
which is (p.lrndit iiivnrinbly, and floiELOtimea in fine 
weather Ufjwoi EiLSly | produced by the air on what 
are called ozone-teat paimm — papers Htceped in 
iodide of jjotaBsinm wlsich are rfenduretl In own by 
the liberation of iodine is really due to ozone. 
He did bo by showing that it acts upun m-creury 
pn orohe d&ea, and thac it is dcstiU}«<l by bed!- wt 
the same temperature. 

The quantity ftf otitic in tbe atnioaphere da never 
great, aad it varies ivtfehiu wide limits. Little or 
nothing Li known as to its function in the air, but 
itia belie ved to be nctr-e in destroying unwljrde- 
some substances* owing to its intensely oxidising 
properties. Ikone bae been liquefied by the applt- 
eariftu of pressure* at a temperature of about - kTS 1 
C. It is stated to be blue iu the liquid state, and 
to be lUbte to deeompositlsn into oxygen* with ex- 
plqaiva violence, nn sudden diminution of pressure. 

Palate, tbe roof of the mouth* consists of two 
portions, the lLard palatu In front and the Hoft 
palate behind. The fraumwork of the hard 
is farmed hy the Intermaxillary Ijonefg the paint* 
proce^VH:* nf tbe imperial- maxillary bones, and by 
the horizon tai proceflaes of tbe palate bones* aud & 
iKUmded in front and at the sides b^ _ the alveolar 
arc has and gums, and posteriorly i-i OOhliliUOus 
with the soft patate. It ia eoveresl by a dense 
Structure funned by the periosteum and mucoua 
membrane of the mouth, which arc closely ad- 
herent. Along the middle tine is a litnmr ridge or 
raphe, on either side of which the mucous mem. 
brane is tfiiclc, jude, and corrugnLod , while behind 
it i* thin, of a darker tint, »nd amooth. This 
membrane is covered with scaly epithelium, and 
is Furnished with numerous follicles [tlie iifilat*L 
gland.sk The soft p/tlatr. ia a movable fold of 
inunona rnrtniibratic enclosinc hiuscjlIm- fibres, and 
suspended from the posterior luridor of the hard 
lute ao to form an incomplete septum li«lw&est 
.n mouth, and the pb ary jin ; Its siden being blended, 
with thti pluiryua, while its lower bowler ia free. 
When occupying ita uaual position (that is to say* 
when the muscular fibre* contained iu it We 
relaxed f its anterior surface __ is coneav*- and 
when its musilcs are enlletl into action, aa in 
awhllirwing a montl of food, it is Tais*l and made 
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Tlin Mcoilli wirScly upvjwd ea ss to Jlcw the l J nlH-to : 

1 J tlit uiDiwr. atjiL I! r l In- l^-vocr Llo; 3, 3. tbt han] P*I.H« : 

\ I rJ.ft pr.|fUH | D, Llm arHl*l L Hi the arches at the roll 

ji*l£Ll«- ; T, T, hit (oainili ; ?, th* hinRiis. 

tenw, and the f*uOd ia tbu* prevented froni pairing 
into the pcotcrior nanos, Atm ia at- the wun* time 
directed obliquely backwards and downwards into 
the pharynx. 

Hanging from the middle of t(s lower border ia 
a small conicftl pendulous process, the miin ; and 
pacing outward a front the uvula, on each side are 
Cwa curved fold* of mucous mcmlmtut can'lsdnlng 
rmtHCular ftbLXia, BJid earied Hie nrrfi™ of piilars of 
tAe a oft paintc, The nrrtmVjr pitliit ih continued 
downwards In the side: of tbe baee of rite tongue. 
Tlie posterior pillar is larger than tlio anterior, 
and nans downwarde and backwnnls to Ike aide ot 
tbe pharvnx. The aaterinlr and posterior pillara 
ire elosefv united Above, but are eeparated below 
by an angular interval* in which the toniAl of eitlL*]- 
aido in. lodged, Th* tonails [(irnyffdalw) arc gland- 
ular organs, of a rounded fonn, wbiuh vary cou- 
sldfirably in size in different individual a They ate 
composed of an assemblage of muciiBS fallicicfl, 
which secrete a tiilck gfayiRh matter, and open on 
the eurface of tbe gland by jhuiiCtlius ( iwelve to 
fifteen ) orifices. Tlie space left between the arches 
t>I th* psiate on the two aides is called the irfAwiuii 
of the faveti. It la bounded above by tha free 
margin of tbe |>a,Lftte, below by the tongue, and 
on i‘JLi:h aid* by the jrillti™ *f tins soft palate and 
tourils. 

As the upper lip may be ii enured throng]] impar. 
fret duvdeproentfin which on** it presents the cofi- 
ditiotL known as Hare-lip, 4j,v, ], so also may there be 
■not* or less decided fliLiura of the palate. In the 
sligiiEe^t fimro c>I (bis afF*ction the uvula rn*r*ly is 
ftae-urod, wbLI* in extreme eases tb* ciefl *xtends 
through both tbe soft and kunl palate ab far for- 
ward as ibe Jipa, ainl i-i lIi*ii often, combined w'ltlt 
bare -lip. When th* fissure is considerable it 
materially interferes with the ucto of socking and 
swallow-jug, and the iiifant rune a great risk of 
being atAived ; and if tlte child gioip up ite arti- 
culation is painfully Indistinct, fhc chmijira of 
cleft pjilate by aperslion must be left in the hande 
cf an experienced surgeon, wlio should be called to 
ac* the child as sw" jt* the defect is noticed. If 
the separation is pto great to- admit of closure by 
■operattou , a plate or " artificial palate' ULay he made 
to cover llte opening.. 

Acute inflammation of th* tonsils, popularly 
known a* Quinsy, is treated of in a separate 
Article. Chreuic enlargement of tbe tensile la very 
frequent in scrofnloue chihltoh, and ia not rare 
in werefoloua pereonu of mare advanced age L nBii 
jnjLv give riee to v*ry conaidErahlo incoovcnieuca 
and distress. It may occasion difficulty in swallow- 
ing, wiifi3Hsd and inarticulate speech, deafneas in 
various degrees from closure of tLie EuBtachiup tube* 
(now often termed throat cfea/bwi), wnd uctey and 
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laborious- rwpSratlra, especially during; sleep i and way nf ver-nfahing tbtoi, were fa Ike. 18th century pTraervoil nt Floranofr. Some of the earliest prints 
it may (iveEL causa death by SuflbCAtEon, End need by papular throughout Europe, and fine BpacrmenB Look* ware done on vellum (a n*mo orijriELfllly 

the entanglement of vjwJtt mueuji between, the m- are still nought after by oollisctorB- Firiier-tnAchiJ given to a parehmcTit made of calf-skin), ana 

larged glands. If local and constitutional, remedies appear* to have been in traduced into England tor on a specialty fine quality of tbla Hutataace,. made 
fail to reduce tli* enlarged tonsils they must bo the purpose of imitating Japanese tnaya of lacquered from the akina of calves prematurely bora, Boma 

more W lean removed by the surguOti, either by the wood. In 1772 Henry CHay of Birmingham took of the best of the early miniature portrait" were 

knife or Bciaaors, or by a sin-ftll guillotint apscially out * jj*te*it tor making £*|>fai-'JHftsh4 of sheets ol painted. Ordinary pAnfhment in cEiieffly made of 

invented for the purpose. apeeiallv prepared paper pasted together upon a ahsep^ktoa, but those of calves and goat* ant 

Enlargement fit relaxation of the uvula i, not mDa ld/ la ^ie way he produced pinch for doom &]m uaedi Fine pMdtmarl pud vellum Ik pte- 

nnomiimpii,. and gives rise to a cnuNiaut Healing and walla, besides cnbmels, screens, tables, tea- , vn ,.„i ,,r UimI* ana 

™ which it orcoH,m,s. ft U will net mid to b«l paphjr -niteM la made by Cjny 1 ! , nieilMjd ; bftt btmrtote, fce. fa manufactured from the akina 

local treatment it may require to be removed cither iMaafM .made from paper pulp to iwhich glue ha* of ^ g^ts, wolves, and calves. A peculiar 

in whole or in put J*™ a preyed hh«nil« to Mnd n ^ hom ^ W for boakttoder*' 

B ,v ® It Hi* rtiiiilred. ehtipe, TLere fa * third brad Ufte a tmrchmtai fa HO in e times prepared from pig- 

PtotegTHplU or PAHTOOBAPIJ (Gr, junta, made of eoaree flhroua matonaL, mixed with earthy Bttn _ 1 Th * eAt]y etflfieg iD Et £ ’manufacture Sf 

fwiAftS, l to delineate ), an inatrament Dt^tera ^ * tin=lW buh? artam ubemfcds bau»g iraent irfl ** fo r T^atbcr (q,v r >, 

mvcntol tor the purpose of making copies, reduced added to render it incwnbiisriblc. Suppose that a After being unhaired M»d cleaned, the aktoe are 

or enlarged, of drawing* nr pious. It fa hihfe trty-WMk of JUfeA *1M toretbd upmj atretehed eranly urn, n a atout wooden frame called 

in various a toctal mould. It is then heated to ISO t , h and a herte. The ffeh tdde of the skin i* fi ret gore over 

forma, one ■ aftorwatoa dipped lu a mixture of liDBecdoil hi A vith t double-adged nemicireulor k«ito Wbinv- 

erf which m r a Bpnite of tar (other nurtures are used! to harden wl) ^ Shoring pa-rricl^ of flesh. With 

shown ib tlie // f\ it hjhI mnk it ltritl moisture, It fa sgafo plbw ^ fi^htog-tobl inverted, to prevent any cutting 

figure. Four // \\ *} s to y ?> W*d when token out it la planed and ^ the epidermic the other aido of the akin is then 

n?* ■» ® // \\ Bkd to givf it the required hag. Ihe tn» now Kraped ^ „ nlo ^ dirt and to mt acme of 

hLDgpd to one // \\ gere eeveral «uta of tor varnah and lampblack, th* abaorbed water. For seme pimwfcea tor wliieh 

Ruolher that If \\ each of winch is rubbed down with punuc#, uod ft^ut norehinuat 5 h rtwrnirad the akin is now merely 

AE a equal // \\ btoved (fflH IAHt. It la then ready to be decorated, B j ]& ta dw on the frame, no further treatment 

*?*, D /‘ ^S d // \\ *** * w ' lliLl f , iE a t , rana / arettt Ta^ltfl,l ► being required. But fine parch men t tor w citing or 

At 1 to EF; /Jfr \\ and u. finally pohshed with the hand, drains DMR, tome of which ia made from eplit 

hence ADFE A\ t \\ Carton-pimns, wliwli baa Inean extensively em* flkjnB sprinkled over with sifted chalk on the 

fa Always a //\\ VU plt>y«d fer tbfr iPtomul deeoration of build mga fl«sh ride and rubbed amooth with A flat -ortott of 

parallel o- &_ \\ /A\ Cmiieh in tl» u formetl of The gniln side of the d kin also fa 

gTani, If from // VV* //\\ paper- ou|p milted with whiting and glue, and raVbed nver with pawl w, but no chalk fa used. In 

a given point // \\ ""■-. // \\ pre*sed into plaator irmulda. It lh nesL backed thew operations great care icquirca to bo token not 

ConAEMiy W/ \\ 7/,. \\ * ltJl allb^M to set and dned in a hot fm / thfl Blir ^ e , BEl J certain preenutimj Are 

ItilUgH luia I /A \\h // " l '-A\„ C*™wie (Mfli^n^ ^tont during the drying of the parchment. 

UH (or a, i) Va 7 /" 'A v ^¥^4 1^- 13 1 a l ¥ f r ^' P]b*-tic SUbatAftM, Any eoifalderable roughnesiii or unequal thickowa ia 

be drawn, fj \/ / \\ whiflh can be readily brfitlldbd or other™* worked q,,,^ tv the akin being again aorapod and 

cutting the u w into any required lohin, it ia composed oE paper- 

other umie, r pulp re»i(n, glue, drying oil, and anger of lead, Vboftab-TjS Pabjchhkjjt./— .T liiasubatanea, wbieb 

the triangle weLL kneaded together, . excited mu eh Elite rest, and curiosity when it waa 

ABC wdl always, no mat-tor how the arms of the Ihere are van™* w«y* of decorating papier- ^ introduced, waa patontod by Mr W’, Gaine 
inatmincnt bo moved, be eqa.nl to tbb triangle niftebi. For to*-lmyii, eankata, pansla, and other Jn ISfig of ipocififeAtSon , S8J41. It is mails by 
DBH, Ti follow* (lutf* Sf the nuitnintfiDti be pivoted ^lijecte with *■ vinialad nilart, whfct dippi^D' ordinary Mwr for & few Becondt io 

til I print at E (usually by a weight), a pencil- ealled 'iulaving with plnic^ ef mother-of fheail C( jncantpated aulphuric acid mixed with ono-hiilf its 
poiELE inacTted at 11 and a tracing- pom t At C, and ahe.l, xtaraaly thiekor than Stout writing-paper, ¥Q | nrn( , wator. and then qalekly rernwint all 
the latter tmcwl over the lines Of a drawing, tire lies been largely praetiwsd. The piecee- -of shell rt f thomeid. The mixture ia allowed to eool 

pencil-Jwlnt at H will jLt*co aredneed copy of the aro stuck on with varnish, and the design twiotod befi^ being used. Tlifa edm pLe treatment produces 

drawing. Tire jiroporLlotL of the reduction will be *u them with a protecting vumisn, An application a remarkable change in the paper. It acquiree a 

a& 1JH ia to UC.. 1J and U are made to elide on diwJ-lva away tire unprotoctoil |«rt", And parclimenb-liko Dextoro ; turns trrmalaeent> Vsptoi- 

thetr reapoctivu rods, bo Hint any prt|rertton ai ^ 6lft EEiterapacee are Filed op with vamfah. 4ly *hon tlllh 3 *h«t bHCfHO sliout five luaee 

rodnclton enu bu mftdfc By changing the plsreaa of T,y] bflCl the surface vt rvdKbt>l with pumics-p-toue tbs stronger than ordinary paper. Vegetable pareh- 

the peaeil and tracing, point, an enlaiged copy may BUMrAnoiiH varnlsb fa removed, and tho shell ora*- ruent is also impervious to water, but 1 b rendered 

bft made. 1 he instrument ia fitted with little castors ments dfaalflyftd. In a similar w«v tb* nurfaca soft and limp when dipped into it, Tito Acid pro- 

to facilitate ita (roc motion- The pantograph wu ^ 1 i^^id ’ with cut-Wit rusts! devioea. Flower duces % molpeulflr ohnmge in the Cyiuloft? {q. v.) of 
invented by tho Jesuit -Christoph iJchcincT prior to ftA j landacape painting hfui also been much cm- which jmper consiato A solution of chloride of 

1051., WLd liraproveil liy FrofeHAor w r Wallaea of ployed in tho way of ilecoration, as well aa hardens riiicaetson paper in a similar way. In the memo- 

Edinburgh prior to I SSI. ^tlrer omAmenta in loaf gold. Owing to the f detune of vegetable parchment a roll of paper fa 

Enlargement* ar rednotioQB c*n new bo d-onc so extomdve importatjon in recent years of cheap by a mwhan-icfll Avniwi.gerinnt pulled thtough fl rat 

Ja]»oe*e lacquer wares (»w Lac^uhh), tho Esr- containing tire Milphuris acid (the time of immar. 

mingham mauu facta teraof papier-mlche have now Eton being from rive to ten seconds for thin papery 

iargclv resuitoi] to an inexpensive decoration by next through water, then through a weak solution 

trans/er. printing, which can \k done by bqye and of Ammonia. And once mere thrtugh WAtor. It fa 

girLa instead of higlilvjwiid art into. A clumge baa flftetwardfl uakwhI thniugh felt-eovered roSlen, and 

also taken ploco in "tire netnre nf the material then calendered. 3tout qualities of vegetable 

ibwlf, which ho* recentLv been ohkfly made of parchment have been used tor book-cover* and for 

wood pulp from Sweden. ' A limiteil qufcntity nf writing doeda open. Thin sheet" of U nerve « n 

thfl old higli-claas papier raichi Jk, hownver, still Kiiiveasent material for tracing dcsJgnSfjilAhk, gic. 

regularly mannfactuixfil- Tlic viriety of papier- But it fa now chieflv employed for covering jat* of 

mJlclii adopted for architectural omamenta, which preaervee aod for like purpoaea. 
are aanalty more or less in relief, can Ire readily " 

painted, gilded, or hnouEcd. The appllntlwn nf Par^-DrlG. or PABEadtoc ELIXIR (from the 
papier- uiichi to articlw requiring great strength, Or. pnregoricoti 'ftoOtbiug'f, the- Com-peimd Tirv:- 
Buch aa wheofa for railway narrEsges, Ii Elb not proved tvrr- <$ CampkAr of the British Eharmaoopcoia, con- 
Hii auccradul AS waa at utre time anticipated.. Aiata of an alcoholic solution of opium, bontoic Mdd, 

camphor, and oil of auiao, orary fluid ounce cqa- 
Piircllin^Dt c Ft. panAmm, Lat. jUtryotiN!?!*, toining 2 grains each of opium and beosoic acid, 

through Gr. from Perm unui). At a very earlv *nd 1J grain* of oamphor. Ihta preparation u 

period the akin* of animals were used tor writing Ili,lt , ]l^ naed Loth by the prafca^nm *jid the .pdWlfc 

upon. Hojua antiLniM who have written oa lire I* 1 -aones of from S) to 60 dtoj* it u an exeolfaiiv 

suEiject- oF ancient writing materiata think that remedy for the chronic wiiitor.-eou(jh of old people, 

tire king of Pergamoa brought tlm art nif making the opium diminishing the bronahul secretion and 

parahTitcHt to pcriectioii through Ptolemy EpiphaniB the senfdhihEy of ChepulmonaTy _m uoon* mcml™i6, 

having prohibited tlic exportation of papyrus frora while the bon zoic aci-a and oil of Anure act a* rL.ii.iii- 

Egypt. The Homans appear to have written chiefly lating exjwoteranto It ha* also been found useful 

on papyrus, and thia practice waa esjqtiuupd sn Jtalv j n cIitojisc rhcuinatfata, and, eapeeially in the case- 

&EI1 About tha 30th century, but parchment was aim* of child rfti, to relieve alight paras in the stomach 

used ; a tut from that time- till. Ordinary papt- bs- A°d howela. 

came availablu in tli" Hth century prwchment was . 

almost tha only material employ cd. PasilomBoW^r I a getms of plants 

To a limited extant wa* tablet* almost exclusively natives of Uie warm part* of 
and leaden platw were written upon late a* the America, mid belonging to the natural aider Foabi- 

14th Mild t,uh centuries and some of tlrcsc »ra ttoreeero. Tho ilijwere are li-eTinaplitodite, with a 


I’qp lfMttiLclii' ■ Fr. , 1 maahed or pa Ip paper ' 1. 
This n*mo i* Applied to a material eonsfatmg cithrr 
of paper-pulp or of sheet* of paper panted together, 

which by a peculiar treatment reeemble* varnish ad 
or Lacquered wood in one elaae of article* mode of 
it, ana iu anotlier class (chiefly architectural oraa- 
mente) somewhat resembles plaster. Other ^ub- 
Stanee* are, however, tniseil with paper, eapecially 
for the latter elaaa *f object*. Among eastern 
nations, where varnialiEd and decorated articl e" to 
papicr-mftciib have long been made, Uife fineet 
work haa been preshmud. 3™ Priaift,. and next to- 
il in (.'aafirnere. TLia article* chiefly matlo ore 
cases for peoa and other writing materials, a* well 
ns boxes and tray A In Japeu variouH object* are 
mamifactared by glueing together a number of 
sheet* of the aoft aud flexible paper of that oonntiy 
upou moulds, when it is in n damp state. Tin* 
kind, of pApier-injteb^, whkl* fa light, strong, and 
elaatiCr was at on* time need in that country for 
heEmete and other parte of armour. Nu doubt it 
was from one or other of then" ^natetu countries 
that tlm art of working in papier- nificlto was- 
acquired by Europeans. 

Articlea of papiei-michd were extensive-ly mad* 
in Franco in the first Half of the S fitfci century. Sub- 
sequently the nifliiufacLur* wa* largely developed 
is Germany. Tho painted papier-mkolt^ aauff- 
boxes aud other Articles term*u Verufa Martin 
work, tram the fact that they wet* made by a 
coach-painter named Martin, who hod a peculiar 
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coloured calyx, generally of live eecmanta t the 
riiivill.'L al^H nf li-vp: !-c!’iii'‘:ihs or wanting i alw-ky.* 
I iix,v5nj; a inn-ie ut It* &ina||HeuiViEA crown of filaments 
xuringiiij' front tlie tliroat of tlie tube fanned by 

tin: k-L*« Ilf l he h.iilI v >: JLh.-l CAmlln. The SlAEuehA art: 

five, inserted in the tube of the calyx, united in a 
lulu: near the FiJiCS, wliifTO (.IiCy lIlviiIo, And lire 

surmounted by the much reftexed anthera. Tito 
ovary eh one-ce-llsd, elevated on a stalk, sm rruon nted 
by l/im-T thick style* with clove- Like atijjmas. 

Tlie fruit Lh fleshy. This genirg line received its 
tiAiiLo fntnn fanciful peiwunK among the first SpanUh 
ml 1 L LlL'lv- Li i Ahn;tj[“jl sEULiglriing ill.. I, they p&W in ttH 
flowera the emblems of onr lord's pnssion t the 
fjliLinon kfuM processe# he-mg taken to represent Ul£ 
crown of thorns, the ha.il. limped styles tlie- nails of 
the om*s, and the lire ant-hens tlic marks of the 
wounds, Tlie HjK-L'ieM art miMtly liA.lf-hJtrn.bhy 
evergreen or ptovo climbers, of i tv|iL>3 growth: anti 
IiinmI nf then, Imve kil-i-J leaves, with from two to 
seven lobo*. The llowers „f many are large ami 
beautiful, on which necwint they arc often euttL 
voted iiL hothouses. Koine of the species are abo 
cultivated in tronic-xl countries fen their frail, par 
tiehlarfy tlux-vr of Vihleli the fruit ifl known liV I he 
name GranadiEla (q.v, j. The Ariplo fniited Grann- 
ii i 1 1 is nr Sweet Golauuh of the \Veat fjtdioH is thfl 
fruit nf P. matijb/'inis, which |.« i il >: m : t Lwu Encli 0 -■ in 
LliAutBter, oonl iliiiIn. ‘ within a harxt string* uliell an 
agree*! itn gelatinous pole jeElnw pulp, P. ^icr«F- 
rtiwjiifrtj'fs is tho Loaniiun GrariaiEiJift, a native uf 

. I ili riiLiiWL ;.i 1 1 Sn'irli ,-Xi|i^::i-iL, ; ni“ i:i ; ;il:iv.Lli'.| In 

All pari# of tropical HmUIl America, nud oecn- 
aionally in hnt-lmusca in firitain for the cake of 
et-i flint. The fruit i- tiblimv hi riiApe, often si>. 
indies in diameter transversely, T3ie a kin when 
ripe is greenish yellow in cutout, Ihiii, lint tough 
Atid I ml Entry . ami cmitaiiLH il very succulent pnl|- uf 
a po qsEo colour wliich t* sweet and ^liglitly iu'IhL, 
It ii generally cateai with vtIem,! jlekL sngitr. Tim 
iioot of elm plant i;i puimiiLmii, owing to the [irecencc 
H?f mi active principle callcil jicrwiPcf/wC, the |im- 
riHftiep of which al-i l HiuiilAr to Morphine. The 
fanTol-leavMl EjiniaiolLlla eh fatiri/bfta, the fiuit 
nrf wliieli in uauicd Wiitrr-lKtuaii hy ili* Eag-llih ;mil 
i J flifjoia(fr j.iijjes hy tlie Fceitcli in the ^Vest India 
IjiI A tirla. It "nowa to about the airiO <>f k herd* 
Itefontcs ycfhiw, d^itLeil orer with white vi'licn 
tim, and contain* within the tough thin rind a 
riliitihll BWeet watery pulp n (IcIlChteiy urOinutLi: arid 
slightly arid, It rjuencheti tliirat^ aftaya lieac, and 
iiuTuee'g apL'etLtc. 1‘. incarnate, n apecits vi itb 
licTliarcrmi 1 Ntoms, a nktivo ut" thr: wui-iti jssle-e* 
nf &ntlEi Amer- 
ica, proiUtccs an 

f-liiNc IITILSigC 

coloured fruit 
tWnt the siitc 
uf ilel ordinary 

apple. The fruit- 
of P. ttlnlu; in 
about two inchea 
long and ^lighUy 
less c ei diaiiLCtet. 
assuming a livid 
purptc colour 
wlicn ripe, and 

H! 1 1 IL L IL 1 ri S 11 11 

orange - colouroii 
pulp with lire 
HavAur- of a flotna- 
whatacid orange. 

The fndt nf stonbtt 
Hjkseies of pa^- 
aionlfs>vL-ci-, Jhjw- 
■cyi-t, ia nut only 
LLtiektable, hut 

fetid j and tin? , , . - 

runts, tcjtres, aiLii PtwloiUf'iwrir I 

ilowera oF tonic 

Inlvc mplicEnal properties-, narcotic, catirisiMiigogue, 
anlheiiuiotijc, fcorifugitl, die. Ttic Ibax^i-Bet- apsclss, 
the illuc PAAS-ionrtower |F, anrwffa}, grows well, 
Angiijjdt Lh conm part-a nf Fiaiaee, and eveii Eei the 
flontli n-f Englmid, 

PaetlLIc | dlniiimtive of paakcl originally ap. 
plied to lo^crigcH irs little norttntia of confectionery 
piuil*, Init it It as been of late chiefly confined tn u 
niiiture dF odorous rnatcrials, as in the cs*e of the 
JnTmgnttng jmsiitli , which are burned eitlicr a^s iu- 
CMiaa or ss a means of difiueitjc an Agreeable odour. 
They ore ennijuswd of eltMfWd powder, with Bti-cli 
a rO] Ei a tie piLtiia a*, beiizoin, lad.anuiu, &S,, and 
pnwdcni of awcct-sccutesl wraulss and haras, as 

ml id wood , dnnAtuoii, anil especially cascariUk 


liar ki. lisccntiaE oils arc a-lssr --uLded, and the 
whole are worked iato JL jiAatv with k little pi-ni- 
niinjjlaga, iiiul foiiueLl into small ■hkrp.poiuwd 
coues about an inch and * half high,, ana half au 
inch broad at Ul$ Iksaa. WSien jWTfcctly nlry tbay 
i-.rr uaed by Lighting at the point, and aa they bum 
down an BLg tenable mlgur la given out with the 
jiriinkr, Another kind of pas-til ie, vi.su ally in the 
form of a email pill covered witli gtjld or silver leaf, 
in iiscd for {icrhi i m iij ; the hi-rtiL iii : it- IH made of 
eitniljLi- Ltigredlente. excepting the chnrcuo!- 

I*A till Oil I it A perfume derived frofn Hi* dried 
braneltea nf jmii-Aottii ( natural nrder 

JjEihiaTk'], EirwL introduced into ilriiain hs an article- 
of jiiercLiAKidise in ISM4- Tlie name Ls froiu the 
Tamil jKrfrttae. 'gum, aiilI elei, 'leaf' "f'h-c jitaut, 
il low fdu-ubi^ Oi- 41 feet lilgli, is iv ii iLtivE! uf KiSkat, 
the Malay coast, Coylmi, Java, the ueiglilKiur- 
howl nrf ftniiiliav, and j'lTcdraldj' aho nf Clniik; 
but, ow-'ing to tlie fondness nf AsiitUia for the per 
fiLino wliieli it yield a, it is diflicult tn tay wIi-cto it 
in nntieft or cnHivstel. Every juirt. nf the plnut- 
in (hioTifarous, bat the younger iportiona of t lie 
brandies with the leaven are ■■ gImv^cie i iJicy are 
iiHumitv uLkiuE a foot Long. Tlio Wtour is pcmiliir 
auil JifliciLlt to deli lie, but ■! Lol-i a AlLgbt lenenr- 
blancc tn rvLiadiLLwiKid ; Ll in very poweTful, ami 
to many persons k eKtraindy disagisjeuble. Tim 
odom of paleluiuli waa ktiowu in Europe he-fnre 
HlO iiiAtoMal itself wkh introduced, in conscifin.-nc-c 
of Its use lit UafllLtncre to ncmii Hie mliaida with n 
view- Hif keeping out moths, wlitclt are averne to it, 
li i- ni-e ilic genutnu EivaliiMcre hIiswU were kniiwri 
by tliclr soent, until tlie l |, in:rieb fonml the Usenet, 
and i uijHirt-Einl Lli* herb for use in iIlc Mime way, 
Eu liLilia it ia usvOlI as an ingitfUcnt In fancy 
tnWcos anil as a |iliiTii me fur tbe liatr. It ia 
rdn.ih tnUidi priced foi knnp-Lng insects fiom linen 
and woollen aitielos. Tlie csseure nf jntlcliouii ia 
il pcl'ilIiai- heavy hiowu. oil, witli a di; 1 Agree a I ily 
|H>werFul odour;’ it Es obtained hy distil latmu, n-utl 
nSqalfCK CStMUlie ililuliuu fur |u:rfiLiin:iy imr|iii-ii-M. 
A i.Lvrt, i if I In- plant yiehln kl >n! 1 1 *f ox. of the oil. 
The Arkl-s believe it tu Ins fllicAeto'n in prcvcritLiig 
HmtagLun and (nidonging life. 

cAtAnL PrQlirltiloyRltlll Is a 

Hyet*nL of cialrivation oE smalL 
holdings of land hy occupiers 
who own Hie 1 ru id, or Ill-IlI it 
on Home aecure a-r penoanent 
■tenure- Ferhaps there is no 
[[tiftAtioii on wliich there is a 
greater diversity of opinion. 
On the olio 1 sihll 3 the small 
cultivator is- held Eip a* a pattern of industry, 
tlirift-, and prosperity, and on the other a# on 

example of uiK:riL',uij. r tuil mid Enis^E-iLbl* linliin?. 

ArLEnir ’Young held that tlie beat system of agri- 
culture wba that ivbich iwcutt;iI the largest- amount 
of produce from, the land. It la evident, however, 
tli at nnoth-CT coaiaidcralsoEi of gnuat- impoTtancc 
nmat lie taken into account— vu. lbs numbers, 
quality, and condition of tliosc engaged in tilling 
the nnia. TEiough usLtions inigliL Attain tu brilliant 
positions by tiade, comiueTce, and the ncoiunuEa- 

tion of wealth, vet the permanent si length, the 
solidity, ami resisting power of a country mnat 
cloudy depend iiei ilia uumlsOr ;ls id COinJitioh u’ 
its rural population. Hence if it could be proved 
that vast areas of land could be eul bi rated at the 
greatest money profit, by iiLeaua of machinery and 
a handful of lahouicis, yet such a method of culti- 
vation would ho ftdvorr.e hi the real inteL-gatA of 
the nation as a whole. 

There is substantial evidence, however, that 
sm-all holdings of Eaud arc more proiluctive Eei pro- 
portion tliAn liLige funns, and that they are specially 
, L-:i ; l ij-.l to the pmduatiiML Elf ecrtiLin jlijiHs r-l fdu-l. 

It is from tliysc causes (Liae the rent value and 
pg nghiLsr price -of Ll ns s iii ilIJcf hol'l i ng^ in conti nen tat 
counts ies are so much higher than are iehuliI tu 
rjbpLiii ivith Hit larger fiinais of Great Uritaiu, It 
ia frekuantly quoted in oppn&Lthin Ui iIlLh view 
tliat the yield of cum per aero is rnudi greater in 
Eiigland than (iel the Contiiiaut. This oonipartnon, 
however, is oF little value from the fact that the 
kvetkgo nf continental production is much lowered 
through tin-- low yields of poor ikud, JLlllniJ.es, and 

wastes, xi'LiicSi, if in England, won hi nnl enlli- 
vaced at all. The Cv-iucfieO of the Hayal Gom- 
i ■! I husuei ecu Agriculture f IG60J hIlows tliai- the vaat 
majority of boldiriga in the NetlLeriamfs aie from Efl 


tn i3{J .'L'ijiv-;, In- hi 1c: r the riuisi pnrl. hy cultivating 

owners, and that the small and medium -elred farms 
are generally blm best cultivated Jirnl mansgtid, 
Mr Jenkins, the aasiatant cnnimiarioner, gave 
many exainnlcs of what he terms 4 inten«iv<; h etiltl- 
vaticHi hi Holland. On* of these is that of a man 
wIlo owned ££ acree of land, and Tented ID acres 
raorc. Ho hail thirty milking euw? in the fiekla, 
and ten feseiling Eieaals in the stall. He fed every 
year thirty beasts besides bis own cast cowe , and 
spent, above f6W per annum for Food, priueipally 
for win ter keep. 

Bolgiuun is rather a country of small cuUiv»Lteiri 
tlutn of pASAnt pronrietor*. If ice leave out of 
account tnc owners or very amaEl plota of leJid, it is 
tlie Small ti L ii;iiil-far:ii(!T Vi'Lio in i ho moat Lanpiirtnrit 
demon t in Belgian agriculture. Eel apite, howevET, 
nf os&LfHniix; rt'ifte, Ulc insecurity and other draw- 
backs oE tenancies a* comjfcnred with cwnersbip, 
Belgium is a striking esmnple of tlie advantages 
of tn pf.tiit, ru<t mi. M. iLe! I>*velcyo states that 
Belgium ia the beat cultivated and the most pro- 
dltctlve gnuritn.- in Hi c world j bhu! is:fcis to 
Fian-deta, witli Land naturally ibe womL Lei EutO]*, 
as a inarvdious triumpEi of care, industry, and fore- 
thought on the piirt of the cullivateis. According 
to tlie report above quoted, tlie avuilablo supply 
of milk, and its products per head oE the popula- 
tion is tn Rel^Luni about twice as great as that 
in Great Britain, In auoat dietricla in Belgium 
the lalxuirer in a }>ctii cwtiivatem" — i.a, whits 
hiring himself out as a lulwiurer, lm enttivate's 
and often owhe a paces nf land stocked with 
tabbitk, pigs, poultry, eoate, and sumetimoB uno 
or a, couple of cowa. A man of this class i>L the- 
Ardennes, who waa workiiig ■with Iris aon for a 
farmer at Rg* frurcs- per day. was found on inquiry 
hjf the p resent n titer te be the ownor of a cottage 
with 6 acres -of land, two cows. And other ai nailer 
atock. Thl.s man ia a typs of a moat immsrouu 
class whoKO aim is to be become kuiaII farmers, 
and who, with lltAt eiL-d in vjgw, work hard and 
practlae tlie severest thrift and pereeverance. 

In Great Britain Hm amonnt of stock per acre 
carried on ainalJ lioldin^pi Ln liu^Mr -with the ex- 
ception of alice^j — than ‘that carried on a siniilar 
ktek of land in largfi farms- Tablca compiled 
by tbe writer from the agricultural re turn* of 
Great Britain, and printed in the cvixfoDou given 
befoie the ^elret nomitilLtoe vn ^Enklt Holdpngu 
[ ISGDh show that the aTea of Land in Great Biiteiu 
eulG^AM iu spnal I boldlrigs of 3 acre to 100 acres 
is alsout tlie same oa tlie area, eultlvkted in large 
farms of 300 acres aud upwarda, the area being 
About ilii.i1 0^ million notes teftptatEvdy, The 
tables show FIiac the amuJL holdings ekrty L J .ClH 
JiorteA, the largo furmn i cows itnd other 

catGe 2^flfB F 2fiI aa againBt l h 22T,9(H 1 pigu ! , 1 73 .T-'Xi 
sa against 333, Only lel sheep ta the advantage 
oIiowil to he w Lth tin? liLLyn fiLfiu-h, It- frouiientfy 
happens that cases Eilibwlne tbe fuiliite of j/r.tiia 
riciritr-t refer really to small cultivatoia who hold 
their lund «□ n, yearly teiLfUKiy n>r iwmc other un- 
certkin tenure, ’a -doss altogether ilietinot fnun 
aiid lucking tin; essential condition!! of peasant 
unaprietora. The pent pruajierity ns-f agriculturo 
In UnriuiiLTk , and the large and increahing ex porta 
of butter, eggft, cattle-, pit-ij, Ftkihi that country 
arc due to tne fact that the great hulk of the I.uliI 
Eh eulrivjLtol by c-wncTs:, mainly by ]jcasant pro- 
prictora of faring from 25 to IU5 acres. Mr Jctibing 
gives? interesting examplss, uot exceptiankl, of 
pi oeperoim. highly ealtSvfctcd peasant farms in Den. 
mark. One smail owner of 50 kdrea n^f hmd kept 
eighteen gihwtt, fed eighteen pigs annually, and 
had two horses to work tin- amble land. The 
wltolij family was employed on the form or In 
the dairy. The dkiiy, thcrlgh small, 12 by 14 feet, 
was a perfect tight for order, cleatLEiaLeas, and (nr 
the atjuipl^te though tncx pensive character of the 
anangeiueutA and appliance*, Tlie majority of the 
kgric^iltural tabouTcrs in Denmark poesess a cottage 
with a few kfltes (d loml, either Ills own or on lease. 
In Germany the agrarian teforiii* iokUvutAted by 
Stein and Hatdcntwrg early in the ISrii century, 
and continued up to tecem lix-te, for the promot-ion 
of cultivating ownership in land, were undent frUsHy 
the gro-undwork of the skength and solidity of tlie 
GenuAtL nation. 

In direct connection with the subject of poaoant 
proprietorship Lb i Ili- fk#t uf Britain's great and ia- 
erivuimg dependence on foreign coun tries forasupply 
of the smaller articles of food, Bcridw fruit, vege- 
tables, honey, flowers, £c r , the importation of which 
is yearly iueteoji jsg, the vaducof tho following article* 
in pounds sterling importetl In was jus follows: 
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Ctroewabovcidi million ; butter above 10} mlHion- 
mftTg»Tiiie above 3 J mil Lion - lard nWc .3 million ■ 
F^rory, game, and tabldts above 3 ± million 3 bacoo 
ami ham* above OJ raililftii ; porx, pota Ioch, and 
OhwHiB above 3 million ; ugge ahove a m i I lion. Tlita 
fji™ the enormous Aggregate value of Sfi million 
sterling paid Annually t* tlie foreigner for Hicac 
smaller articLes of food, for the production of which 
the soil and climate of England art for the 
jpart xpocially fitted. In. the fact of chronic com' 
plainCa of Afirroutitii-al depression, this graat volume 
m fra.de ia allowed topasa into the hands of the small 
pnltfvftteT abroad. The reason ia that the System of 
lar^e farming He act adapted to the supply of these 
articles, The largo famLor who raises corn and 
cattle cannot successfully pd-m pete wi th the ainall 
grower who is accustomed to minute end intetrolve 
cultivation- Peasant- preprinterehip ia a separate 
end distinct business. TIlo conditions of Lift Aiicernn 
a to close personal attention, hard work, and tire 
strictest frugality. Tire peasant eulti valor employs 
but little hired toWur, eve^y member of the family 
doing SLUirethlng useful on the little holding. The 
system drvcEnjw a bandincsH, a fertility of resources. 
An adaptation of means to end*, uria an incessant 
industry, qualities, I ■ 1 >. 1 ■ 1 1 y to be expected in connec- 
tion with hired labour. As owner of IlU little 


holding the pcA*An I- un>ni Irtor has no restrictions 
ils to cropping or methods of cultivation, lie ha* 
no doubt* about ooui|ieei.oitLuti for unexhausted 
manure* itud improvements, and no uncertainty o- H 
to tenure. As a small nwjier who for many year*, 
has Lived on and atjeceaafulJy cultivated a few aercu 
o£ laud iawarUed to the present writer-"' The more 
I care for and work mjflejid the more it gives me 
back ; my little fArm is my bank in which I put 
my Eabc-ur and savings., which it [*js me back u Lth 
good intcrcaU ' It in of tea said that thrift, prudence, 
and perseverance are peculiar to the |Knmruil jnn>. 
prietor on the Continent, arid al-* the cause of his 
nuroww, The history oF peasant prejmroiorHlLip, 
however, shown that these qualities are the result 
and not the cause of cultivating ownership, 3in- 

S 1 rovident habits, early marriage®, and little thought 
or the niOrrOW sa; tlie ten frequent accompaniment* 
of a enuJitidn ill which there is no jjrosjHjcb in Ufa 
beyond that of a mote wage-receiver. The great 
secret nfrouC-cross of peasant proprietorship is summed 
yu by Adam Smith ia a winking passage In Ids 
Wealth of Naiivnf : 1 A ahiall proprietor who knows 
every part of bia little territory', who view* li with 
all the affection which property . especially small 
nreprorty, naturally inspires, and who upon thar. 


property, naturally inspires, 
sxjcounb takes pleasure not only in cultivating but 
in adorning it, ia generally of all Improver*- the 
most industrious, the most intelligent, and tllfl 


moat successful. " Thro two great drawbacks of 
jKuuiaiLL proprietorslLip arc esoesai vo mitatHv L*[on 
and the unlimited power of mortgage. Tlie Land- 
hunger — especially ta Fiance — is so great that the 
proprietor of a few acres will submit to any priva- 


tion to save money , and will borrow at any rate, in 
order to acquire more land, The numey lender on 
the Continent, like the ' gutnbeeii 'man in IieEand, 
is the chief cause of trouble and di faculty to tlm 
nirialL cultivator. The cientiou of a peasant pro- 
piiotomtiip in Great B-ritain, tlrough much di»eusned, 
[iflji not till recently been seriously entertained, aa 


a practical qucelinii, In IfifJfl the oove-rament 
appointed a Select Committee on Small Holdings, 
nud the evidence contains practical Information on 


ijie various rupecta of peaaant pioprictcnikip, and 
Oil the applicability of the system to Great Britain, 
The committee m their lte|jorE IISBOJ unani- 
mously recommend that facilities should lie given 
for tie creation of small holdings, and they 
adept the principle* of Mi dessc Col lings’ SiLiall 
Holdings BiLE. The gcncml prevlsioiLs in this bill 
aro aa follow* ; IjaiaI suthoritiea arc ompowered 


JhtcJdisiga bill., "the gcncrwl provlsioiui of this bill 
are as follow* - 1 j.wiJ authorities arc cmem-wcrstl 
fly moneys burrowed for tliat-puqiuj^ fTtim -he atate, 
to acquire laud and to sell tits . L istue in small holdings 
not crowding 50 acres each. PuTchsmors are require*l 
to pay down aa proof of their bond Jides a porliem 
not eKceetl ing nnc- fnti rth or one-isf tb of the pu reh asc- 
monoy. A part of the balance jh to lie |iaid off by 
annual payments, but the remaiirdor — a small pro- 
portion of llte urlffinal cost — ia te ronniain at a p^r- 
jteteal f*u or quit-rent- This prevision, while it 
protects- the small holder — to a great extent— from 
the tneneydgnder, at the sam-c time makei the 
terms of pureJia«e W daay as pceaLble, It alsj 
eoahles tlte local anthoriby to enforce the condi- 
tions provided ogaSmt auhletticig SJLd subdiviaion. 


Tho Local authorities are further cmptiwcrotl te hi 
land on favourable conditions in small holdings trot 
estajodinp 10 acrea each, The report of tho Select 


Committee declares tliat the ck tension of nmall 
owneraliipa * bi n matter of national importance 
both in the interrests of the niral population, and 
also as adiling to the security of pru]mrtv generally. 
Tho committee recommend that aaurr/not oscced- 
irig In the firet instance five mil Hone sterlingahould 
be devoted to the expcriirtcnt, and 'mraestlv hope 
that no time will he loat In introducing legislation 
60 give elTect to their recommendations. 1 This 
report, followed liy tlio Mtnminceniene nf Icgfslatixus 
on the subject in th* QuCtmlB speech of IgiKJ, and 
the acceptenCt by the government in 1691 of the 
second reading of the Small Holdings Bill referred, 
te. may together l>e Luk«n as the ftrst prnctical 
steps ton'ijiTilA the croatioa of a pcimant proprietor- 
ship in CrcftL Bribijik, 

a eubHtance formed hy the dccompoHitiniL 
of p-iuLte iHnidsrt roucli inoiscure, aa in mfcrehea and 
moTasacH, ami ncUnctinuas dcucribeii na a bind 
humus or rmil, fanned l>y the accumulation of the 
remains of mosses and other mAnk-plante. The 
itiumins of i-bc planta are often so well preserved in 
it that rite Hpceies tsn Ire ratify distingu [sited, 
liced^i rushes, and otlter Aquatic plant* may" iss-nalLy 
Ire traccil in peat, and stems of limith arc often 
abundant in it- ; bat it chiefly coEisista in the 
northern pans of tlie wotld of ifiHcrcnt species of 
Sflkity iium cjr Bog-mo^ l see HUhj ■ j^c.a rtT3 }. Mouses 
or this genus grew In very wet situation*, and 
throw out new shoots in tlteir upper parts whilst 
t heir In-wcr |i(grtH aro decaying aihi being converted 
into pe&t 1 so that shallow pools are graduslly 
changed into bogs. Stools and trnnkH oF tree? 
often wear under peat Ln the British Wands and 
in north. western Kurojvc generally. And not only 
so, but siimEai stents and tmaks frequently ate 
mcl- with occupying a middle ]KVsitiso Ln many 
peat-bega—i.e- resting on peat and covered by a 
variable thickness- oF the asme MCumu lr 4 ion, It 
cannot he duubtwt that the ovmturnLrig of trees, 
whether by natural cau&cs or by man's hand, would 
in many c)A.sm; impede surface diaiaAge, *nd so 
eventually give rise to tlie fonnatinn of lroga, Hict- 
there i-s Tcasoa to suspect tkal the tsuccoseion of 
1 hurled forests ' *nd peat ao frequently sieeu In the 
bogs of north-waatem Eurepe podnta to climatic 
changes ( see Po^-T-G LAtlA l a Vai'r.M ). Pent tn vege- 
table 111 alter mures or lens decomposed, and pAsscs 
by Lnsennlblc degrees into IJgmte (q.v.l. I'ka 
less perfectly decomposer] peat is geaerally of & 
brewu colour 1 that which is more perfecCly decoin- 
posed if, often ncnriy black, Moist peat posacascs a 
decided and powerful antiseptic proirerty, width is 

attrihuted to the prt-simicir of galLEa acid and tannin, 
and is manifested in the werfsot pre&ervaiion not 
only of ancient trees pil of leaves, fruit®, Sc., but 
sriAictlmea even of ruaLtnal bod Lea. Thus, in Rome 
instaEices human, bodies have been found perfectly 
preserved in piyit after the la pre of centurSt*. 

The formation of peat takes place only in the 
colder parts of the world, In warm regions tho 
decay of vegetable substances after life has ceased 
m too rapid, 'fh-c surface covered by (ififtt is verv 
extensive in all temperate reglnnA. ' In England ft 
is considerable; it in greater in Scotland, «ml very 
grvAt in Ireland. Some- targe peatdwga occur ia the 
sou tli of Europe, even near the ami, and iu more 
northern regions '.lie nro-ssea or bugs are still nmre 
extensive; they occur also in riic nortlLcni United 
-States, but more extensively in Gaututn and Ncw- 
fimndlirnd. I'Nir their jihysical characters and 
the made nf reclaiming them, sec Hoc, aud WASTb 
I -A C=¥ Mere peat it not a goad soli, even when 
snllLuieiirfy drained hut hy the application of lime, 
marl, l*xc. it is slkiii convetbed into vnlu.dilr land, 
yielding excellent crops, A mixture oF pear is 
often ul heued t to suila uiltcrwjyc poor 1 and for 
many shrub*, ns rhododendron*, kidmEns-, whortlts- 
lierrioft, dre,, m> soil i* so suitable ru- one largely 
composed of |>e:it.. 

I 'cat ia the ordinary fuel of great part nf T retard, 
and is still much in request in the nil I Lei 1 parts of 
tscotlojid and England. In Holland, Ucmiutrk, and 
parts of north Ucnnauy it it also in use for the 
same iniriMBL*. Peat 3* a light and bulky kind of 
fuel, and cannot be conveyed to considerable 
distances w ithout too great expense. Effort* have, 
however, been 1 uajri.es to render It mftre generally 
usofu I, aafl so to promote the reclaiming oNrogs, by 
eompreasihg it nntiil it*; spcciflc: gruvfty is nearly 
equal te that of coal. For this pur[H>&o it is lirwt 
rvsEiiccd to a palp, But Che process Eias n&t vet 
been advaitcageoualy proaemiteii on nu extensive 


si:;th.:, tiif/ugli numerous msehiaes for the purpose 
have been patented in Gcniiwny aud in tins United 
&tnCc*. r'cat-oLiansial., made from uncum grassed 
peat, is vary light and inflaimiiahlc, and therefore 
unsuitable tor many pdlpw, hut Ibw ollroni it is 
particii Early wtA]»teJ, and no- kind of charcoal excels 
tt in antiseptic and deodorising' properties. Pii#.t- 
cksjiooal is hs^lily esteemed for the smelting of 
iron aud few wor-kin™ and tentmring tiro finer kinds 
of outlery. Cltarfthal matte from eonifrttttetl ]seAt 
is in density superior tn wund.chareoa], and is 
capable nf wing used as coke. But the conversion 
of gent into charcoal kins net proved renmneralivo 3 
iLti-u the attempts- to rtbtAlh valuable predufita 
( pyrolign cou* AOid, Ainmonla. Intiammablc oils, 
taunting gAS, tar, &c.) from its destructive distilla- 
tion have been similarly tehSOeeeMfol, 

Iteat, specially prejuared, is very serviceable for 
Imree * 1 bedding, jfre Ac antiseptic, it iiAs been 
Lif^d for tayijiijon wmmdss. Flower- [tots ai* aome- 
times ntado of peat ; it is eaey to transplant Howcre 
growing in them without louenniEig the earth from 
the roots, tiro pot being reftdlly cut to pieces; and 
liquid manure applied ooteide floda its way to the 
roots. 


Pelvis. Tlits terjft Lh uAed to indicate onn of 
tlie chief divisions of the skeleton. It CLUiAUtK of 
the boo rum, coccyx, and tho m nominate or haunch 
hones. Each of the latter originally oansiated of 
throe parts — ilium, ischium, pubis— which have 
become fused together. By the articulation of tiro 
pubic ihonea in the middl# Line anteriorly the 
innominate bones form tiro anterior and lateral 
Fispocls o£ tlie pelvis, W-odyetl in between them 
posteriorly are the sacrum snd coccyx. Vatioua 
powerful 'ligament* give support to and maintain 
tho poEvjc bones in position. Notwithstanding the 
im portiutLx of thin part of the ekeleton, the antfrtit 
G reek, phyeicta it had no word whereby to designate 
it, and both tireok and Ruman icwocEakd rite 
sacrum and oooaya with the vertebTal. column, and 
the innominate bones with the lower extremities. 



Fig, 1 ,— Adult Humm it* rdu ■ 

a. liunliftr vtxleli!* | t, Mcrucn; e, ioceys 1 tf. thiun [ e, i.aid tif 
frinur Ili a'j,jtibu]iiiu ; /, poitm; g, isuhiuns 


Tire pel vls i-s divided into two parte by a plMM 
which extends from Ute gp|wr nretgiis oj pi-oiisoiiteiy 
nf the sflenim to the upper margin of the articula- 
tion between thetwn pubic Ihifica — i.c, the uyrupLiy ■ 
sis pubis. On tiro imifet surface ui each imronuisate 
tame a line may be traced from the *acTft] proiHun- 
torv ta tlie symphysis ]Aib]H.' TJij* i* norLicd tlie 
iSio-poctdircal tiAA, and it helps to complete the 
circumference of the plane which divides- the pelvis 
into two part*. Tins spoor!: rfArjre this plana liea 
rwwfcly between the expanded iliac bon ej_ It 
belongs to the abdomen proper, and i* nanred the 
foist pshii. The ^jiace tasluw the level of tlie 
Mocral pHmontafy and ilio- pectineal I Inca :k called 
the tt‘M pelvis, atid ocrtahi dcWrijitlve tcmiH are 
efnplnyed in DivoiLectten with it, Thus the plane 
wIllcIi' separates it frem ike false jrolvis U called 
the fNfrt or brim pf tiro true pelvis. Its inferior 
dreumferense at- outlet extends from the lip of the 
coccyx to the inferior border of the pubic symphysis, 
and from tho oik; LtchiAl tnlrorositv to the other, 
Between tiro ischial tuboroaiE Lea in front and ex- 
rending forward* io the ayirphysin thete' ta tiro 
twbpnoio ardi. Tiro space between tire iwfef arid 
tiro uuiltl ia namcLl tho cavity of the true pelvia. 
Tiro jneosureuroiLta of the true irolvia are mode 
i.Jwvg oertaln definite lines w hich are apjdieAtle to 
the brim, the cavity, or tiro outlet. Throne are jl> 
thro orccuijiigAte dianroter — i.-e- frarit 

the mrosiftl lino in front t- tire mesial Ihre behind ; 
[2) thro tmnjfi'tTte <*r wjdsAt iliiliieter ; f 31 tll-C 
diamebcTS — riglit and left Th^C rofctend 
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hNWitlhe srlicalatjon tofcWecn sacrum and ilium cisi 
oac flid-e tn the farthest sioiut on tbs ripp(.wLte aide 
ft f tho mesial plane, In the erect attitude pf the 
body thn plane of the brine uf tb? true pelvi* fo-rina 
an angle with the JinrineiiLtiLl which varies fimn #0" 
to 40", 'I'kniM l to weight of (.sift upper part of tiie 
body which is- communicated to the sacrum ia 
directed llowna'IvnlK and LIhI is milled ll:i !■■:> il;.; 1 1 tli-P 
illHmlnatf tones to tlie beads uf tin? tonuTEh and 
: vn to (be inferior extremities. 3 n fuMithui to Hi* 
ligarisciite,. nniuck-'i,. IjltKiil-ves^k, and. ucnes which 
L-'uisti tuLi-! Llifr ifttfi £L.rl.s ih[ the pelvis, there are 
certain s|.>eckil oi^an:-, whlrli are prawns in both 
acxte, and othert which aie peculiar (u ei»ch Hex, 

af^tboM 


rises out of the 
\jgjf pelvis into the 

abdaiJiiin when 

Ftf r % coccyx, a short 

a r aduLtm*^ *ud 6, fr-im,]* pelvis, d France below 

which Lc termin' 

n(CS in tli? anus, Thu lower end nf the rectum 
i-s supported by two muscles— the lettutort.x rtief — 
which surround it no completely o« to form a 
floor nr dLagilmLgiu fcir flats fitdvitt- In tuh lilionc to 
tlitve urgasi.s there are others which are character, 
jatie af the scxca. hi the male wa have the vest- 

r.utir tisttj LraidfiS^ I'LtnE the proxirtlr. gtnttrl — LIjij lattOL' 

surnmndinj; The outlet of the iiriiiary bladder. In 
the female we have the irfermj, esroriw, and their 
various appendages. The divetse funetlnba *f these 
organ? have led to correapoudiTis and uveLl-niatkai 

dilfs'icnOL':-, :n tlie alia and i i>i i:i nl I ho ossif-jin^ pelvge 

of the saxes. In (tie female tire tones are mate 
slender, and the jiunwnTar irn press 1 in as ilevi distinct, 
The tiue pelvi-s ban a greater breadth aad capacity, 
hut ita perpendicular" depth is Jena The utfri in 
naira nearly circular; tli? isehjal lutorwilrea are 
wider apart, ami the aubpuliie aieb is, iilucLl wider, 
All of these differences, indicate special mmlilita- 

t KIILH in Clini™' Ljo-li Vi L'.il f.h<! I! rCtCiriLtSL'S nf chilli- 

bearing Although the depth nf the cavity of the 
true pci vis steadily innr<^.>c* Erem child flood hr 
puberty, yet the etoracterialicM of the Hftxea arc 
diKcernibk even at lurth. 

But not Only due* tJm I'm;] v L h display fcutwrea 
whieEi ate eliamcteiktic of sex i it alsh preflanta 
characters which are peculiar te individual racea 
of mankind. In thin ns Id of study a great anion nt 
of vain able work Has Iwsji contributed by Sir 
William Tue-ocj of Edinburgh l- 1 pi verity, and ent- 
tiodied in the reports of (tie Cfialltntyt*- expeditimi. 
In delerndning those features peculiar to iocs 

numerous iiLSAhhiekneat-i haVr tir.rn juiuI+i, HlOntlv 

in relation to the cavity of the true ikIvls with 
it* hriaL find nutlec; but many nf the e\U;Tnat 
dimenshina of the entire yeivis liave alan I asm 
noted, an well rm tb< dimeneions of indiviclnaL 
tones. On? of the most valuable of the external 
measurements is the oontnarisoit between the maxi, 
muni hicight- aad 1 irCHAstlJL of tlm entire pelvis. A 
«mmuD result ie obtained by the following foraiula, 

which establishes what is cal led a In-ewith- 

htiqhl index. Another index of great importance 
ii the resiiilt oF n cemipftriton betw'feCn t-ho aer^ijrtife 
and tynmvtrst diametere at the Vi in: of the pelvis. 
This Ls niLuiiid the pflvw or Wim indw t and Ds 
obtained by the formula, ^ol- dl ™. x isti 

Pte*auirementfl are itHually ncccuTded in millimetres, 
Ae the result of nujaennis iHcasLireTncnts &ir 
William Turner has devised a clasiEflcation of 
polvea hosed upon the reEatinn of the conjugate ami 
tmiisvcmc diameters at the biins. of tlte true pelv is 
— [ r ?. upon the inm litcfec. Thus, those pel ves in 



wIlEuI) tlte conjugate diameter of the brini is. either 
longer then the tranavhr*c or clositly approaeliee it 
are named ifdiiekoptl-iit the Greek cquiva- 

lenl of the Latin pelvis, 1 a basin t ‘ and tfomAtii, 

'long'], and in there tlio brim Index Lh atove 95, 

Wlien the tranavers* diameter of tlLa brim greatly 
exceeds, tlie conjugate they are named jdulyptlhe 
(jj laUji^ ' wiile 1 '), and th* brim index i'' below 00. 

I u eases: v,- 1 i?t? the tranavense d Lameter is not greatly 
in excejj of the conjugate — i.e, where ike brim 
index varies between 90 and 95, both inclusive— tha 
term tnetatipdlfc ( r-ir.vnc'/atc-.T, ' midiilemoat^ is 
applied. Grouping (lie pel van under these headings 
we bnd that sneli races as Australians, Bitslimen, 

Hottentot- 1 , Kattire, Malays, Audarnait Island ei is, 

Ac, are dqlir.hof^llit. Nepnoea H Tasinnniana, New 
Caledonians, Ac, mo iupsfEisys Wfn, lip Lis I a Fueuch, 

Germans, EEirepeoiLS generally, patives of India, 

Chinese, American. Indians, Ac- sjU piatypcllir. 

These results are obfitinetl front tire examination of 
matci jt^lveo, atnoa, Ha we have already seen, the 
female pelvis t? modified in 3 to diameters in reto 
t-ioa to tho speeifti retjuirensenta- of sex. 

If now wa compare tlLe luiman pci via witlt that 
of the lower mammalia, we shall find that tin* 
bu pimn pelvis is cIulijli'UjiLh^L by breadth end 
aballcnvaeOLH and (lie great capacity of tho true 
pelvis. When, therefore, tho enn jugate diameter 
at tlie briin of 1 1 ■>: ocIvjk Lh longer tlian the tranB- 
verse -i.e. wLien the pel via Ls dollcho 
appithach bv HEmic to the cOntl itlnp. wldtl t 

tn a greater extent atiiOii^ the lower aniitiats, 
and it ia : a degraded or animal bred arrangement F 
as compared with platypcihc pelvic nf Europeans. 

Wo i live seen (bat in man the weight of (lie 
1 1 unit is transmitted to tire lower limbs ilimitgh 
tho pelvis, whereon iw i^noilru penis His downward 
presHiiiia <rf the weight of the trunk in diflciently 
deposed, lyoubtleee, therefore, tho utiitvdr- Int* 
gre'al intlueniin in controlling the expansion of the 
pelvis in the transverse diameter when tho parts 
are yvyug rwid p3a*4-Lc. It nmy ihcnjfnnH to nwing 
til- bbo ! i l- n I h . li ■■ I mOtle of life (if th? Idock jncis* m 
their atorigiual state that tliear uelveaappimaeh tho 
lower type. Take, for example, the aboriginol the uw 
AilhItilIuli, who sits, (in the gSEtiUlid eiuhraeing Lila 
knees with his arme, or any of the savages wiioso 
favourite attikulc is 1 aijuaHing ' i,e- lining dowft 
vritli the body tout forward and the buttocka rsat- 
ing on the Iteth; or agaiFi, when in parauit of 
game a stooping or cmUehitij; atti tude is ndojhEed. contain th? 
i] ,tll tlieto imaitLotiiH tlie pressure upon tliosacTiLm 
and pelvis is dianiniji.hml, and (tore in a tendency 
tu approximate the eomiiljons to those of the 
anthropoid apen, while tlie white loan on tlieotliei 
liimd preserves HieerCct ntliliLile wlifttber Htajulirr 
Hiliinj', or walking. 


KGal them, el pleasant 
aretnatie enreit and ft 
warm pungent pm*. 
34 ia much" in use in 
PEunyrey*,! [ItfetttAapsikifiTiirtk domestic medicine, 

in the form of a w*nn 
infusion, te premdte perepiiation and as an eni. 
men agog cb. 

Perfumery. l Peifumei are of two dietiuct 
■® n cliLKseji— those derived fiom plants arsd ttoaa which 
aria n. ; ,;■ of animat origin, 

Vegetable Perfumex . — The most mhDmI of tho 
xo-talltsl primary odoriferous bodies are the so, 
called guimreaEns wl licit exude naturally from 
the trees which yield them, or from wouilJa, acd* 
dental orjjurposely inflicted to incLraee the yield. 
The moat im |tfirbant ate tonioin, Jnyrrh, upopunax, 
!olu. Pent, and atorax. Gum -resins form the chief 
iiigreiiiontii in ' InocnHO h jtj. v, \ and, Pastilles \ ay.). 

A second proiip ia (bat large climo of ]>rrfijincM 
which are procured by distillation, and are mostly 
fluid 1 todies, and arc termed Volatilo Oils, Ewonbial 
Oils, or Gtreih -formerly {^uEureoseuces (sea Oita}. 
As soon os the Greeks and the Romans learned 

nf the s f i 1 1| which W[(a an invention [m- 

ported by them from Egypt, they quickly adapted 
it to the separation of the odorous principle from 
tin' qiritvtrOus fragrant plants indigenous to Greece 
and Italy. Loup before that time,, however, fragrant 
waters were in ueo in Aiabia. Odour-bcarLng plojua 
rihdplr in minute glands or 
sacs; these are found sometimes in the rind of the 
fruit, an the lemon and.orange t in others it ism the 
leaves, as feage, ruiiti, and thyme J , in wood, bus reso- 
wwl and saoiislwood • in the bark, as cassia and 
ig, einHamOn f In seeds, os caraway and nutmeg ; in 
vet othera in tire petal*, on in royo, lavender, or 
Ihlang -Tlang. The odour ]iriiLcitilft of orris is a 
lh wild resembling cocoa-butter, an-df is contained in 
in- what ia really (II? rliLm-m? nf Jrix yJoi'eniirm, tbnugh 
in technically called oma-root. Tiieaa glands or bags 
|y- t>( friLgrairoc: nmy be plainly seen in a thin-cut 

of stratum of otaBce-peel ; mu «ljn in a toy leaf, if it 
made by the bo held up to the 'sun light, all tlie oil -cells may be 

ns of venisorL seen like speckM- All the fragrance- todring sub- 

umled into a stances yield by diatLIIatfoti on essential oil peculiar 
soiv.otLEneii a te each ; thna Eh procured oil of patchouli from the 
? lulded to leaves of tlio [uriohoiE)] plant, f^pjortoiMJE pttieh&ntiy 
cry long a native of Burma ■ oil oi caraway, from the cara. 

■""y «ocd i oil of geranium, from the Leaves of the 
'qrfOm'aTFi, rwtum ; oil of lemon, from Icnion- 
<1, Viltui liiticrtti/t ; and a hundraE of others of 
infinite variety. 

All the various essential oils or ottos are very 
e lightly soluble in water, eo that- in the proovM of 
distillation the water which comes over ih always 
frograEil,. Thu*, cider-water, rose-water, oraree- 
w’ater, aill-WAter are, aa it wore, the residue of the 
distillation for obtaining the several ottea The 
preeess E>f Distillation lu,v,] is very simple; the 
fragrant part of the plant Ss put into the still ami 


improve the flavour. It will keep for a v 
time uninjured. Ttot mado for (to arctic vutogcre v,rj 
w(L* cldc Ely of beet. In making pftmmican it ia 
neceaiary to remove the fat completely. 

Pennyroyal! ( Mentha ), a lipecitsi svf 

MintfLj.v.), a Tiativeof Europe and western Asia, 

abundant in Eng- 
land and in xurm: 
parts of Ireland, not 
foiTiid wild in Scot- 
land, Lhougb MJiue 
tinted grown there in 
giLjdenij for its re- 
puteil medietnal 10 t' 1 

qualiliesL It enjoys oondei 

a bigb jMipuEftr re- ? D ^3® 

jjutaiLon as an era- ^ 

lucoagoguc, tot no lemora, 

dupe nd enure in ay to of the 

placed in ita eliicacy, about 

TliO nomo pehnyroyal yield 
is- givea in North gerani 

America te a email Evci 

plual, H-tdtimui prjiV easeuti 

qioids&, allied co the Isee; 

minte, arid having, odoure 
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the most tiumatoue, such verbena, lomfth, lterga 
mot, orans^ citron, cita-QSLe-lLa i then *Il« almond- 
lilc* ndoura, hucIi as Iiel LoC-rv^e, vanilla, ; 

tlie-ii apice ml aura, cloves, cinnamon, cassia- The 
whole may l>fl clasailied into twelve well-dafinad 

I 'teups, All these ottoa arc very soluble in atco-bol, 
h fat, butter, and Rxc<* oils. They also mix with 
Heap, nti i 2 l! . starch, sugar, chalk, and other bodiee, 
to which they impart riiesr fr-ayraTsee^ 

The principal conauniptiAn of the cheaper sorts 
of fragrant ot«w Is for scenting Soaps (q.v.), 
must of which are perfumed while in a melted 
state with tins several aLEa* ot mixtures of 
them. The heat qualities of HoapK, however, ate 
seenled cold by grinding Or squ noting the previ- 
ously dried soup between granite rollers after hlri". 
mg been mixed with the perfume*. ’With perbajt* 
the exception nf Tutiquiti bean, c he- 1 *cco ts 1 nted 
for anutfa and tobacco can scarcely lw termed per- 
fnnien. Tlitre k a targe con wam p lion of fragrant 
essential! oils in tbe manufacture of toilet powders ; 
uniter the various names of ia&e powder, violet 
powder, &c. ; a mixture of t, torch nod orris, Htiifet- 
ontly scented, is in general demand for drying the 
akin a! infant* after tin? hath. Ibccipi luted chalk 
and powdered cuttle- fish hone, Jrei-ug perfumed with 
otto nf pAteS, powdi.Tt!i] myrrh, ftlld camphor, bccmne 
'Dentifrice.' The ottos of peppermint, lavender, 
rose, and others arc oxtensh'ely used in devouring 
aweetments and loiengflft. 

It ie, laniMl that psonre flowers either do not y ield 
an casentinl L by distillntiun or yield il in qnan- 
bi ti^M t<io aniiiil to he eon nnc roi ally avail able. The 
perfume From these is collected by the proceBacallcd 
cwyfeir?rror. Tilt flower faimene of the Alpe* Mad. 
times follow this- method, on u very hirge acaJewath 
ihe following flowers : rose, orange, acacia, violet, 
jasmine, tubereta!, and jonquil, In the valley of 
tlie Var there are acres, of flowery the blossoms of 
which me gathered by women and children, and 
ilia, s ■ 1 1 in little- jpanniara like fislronnqu'ft haokete 
hung over the si itmldcTs, Tlicy fire llien carried 
te ilio laboratory *.if Jlnwem ami weighed. In the 
lnlrfiratery pieai quantities; nf grease, lard, arid 
beef-auct have Web culleeteil, melted, w-rvdied, 
and clarified, In e&eh lahomtory tltote a re several 
thousand iMasti or eM™'.s ( L sashes ' h upon which 
the gre-aso to be .scented b; spread, and upon iln* 
grease the blossom* are uprmklfcd nr IaliI. '3'lis 
cftdm ttt tt-rr* 5 m, in Fact, u frame with a glasu 
in it- as near as piHsibte like a window-ttidi, 
only that the frame is two indues thicker, mu 
that wien cbfissc is tilaoed on another 

there in a space of four incite* between every 
two pLausc*. tlm^ allowing apace for blossoms. Tlie 
flower blnssuena are clian^cS every day, or every 
either day. The tame grease, however, remains 
in the Chinee -so long jcm the particular plant being 
used, yields bl^r'OO'ms. Each time tlte fresh flowers 
stc; pul on, I lie ffrestea is £ worlifrfl ’’ -i e. serrated 
with a knife— eo jls te oiler a fredi surface of 
grease to al*Orb inioikr. The gieasc Ireing cn.drFjr*^ 
or 1 enflowared ' in thiH way for three we^ka or 
more— in fact, so lone as the planta produce bloBeonis, 
or tho fat is cuuahte of absorbing more odour — 
ia at East scraped off the cblbees, melted, stromed, 
and poured into tin canister*, and is now fit for 
esportafbn. Fat or oil is perfumed with thc^o 
sauL-g Qoweta by the piocchh of mftcerafioa — -L&, 
Infusion of tbe flowed in nil q-r melted fat. For 
tide end purified fat ii melted in a frwia morfe, or 
warm water bath, and the Ereah Un&aoms aTp 
infused in it for several hours. Freeh flower* teing 
pjocuted, the spout btoasoinE- aie ^tr^Licied away, 
and new flower* added rcEHjatodly, &o long oa 
they can be piocnreil- Oil does not require to 
be wanned . bdt ini fis-uvtd resu.LE^ ure ol.itJikiied 
whvn it- 1 * slightly heated. 

Jasmine and tuherOe* prwluc* beet jw^Jiuiicd 
graaM by en fleu tags, bnl rose, orange, ami acacia 
girft mure satisfactory piwl uete by macs ration •, 
while vioiab and jonquil gieiLse is beet obtainonl hy 
tho joint- lUiflcitragE followed hy macera- 
tfoo. In tire place of glass the SpftOO i?< filled with a 
wire- net on which is laid a tnalleiaa, or thick rotten 
fabric -PLulHokio, soaked w r ith oil ; nil Llss* ttue 
floive-t* are laid, just os with solid grease. In duo 
time— tSi nt ia, after r«]>sated changing of the Bnwni 
— tlie ail becotnfeH flagrant, and it ia then pressed 
out of the motes-kin cloth- Oil of j asinine, tube- 
rose, &c. are pro |>at-fsl in this way. In oncter now 
t* obtain the perfume of these (lower* in the form 
used for scouting InLud kerchiefs, we have nn|y to 
ipfnse the- scented fat or nil, made by miy of the 
above mothrsls, in HlicitLg aleohol. 

fn ejtlrtoiting the odonr from solid Fat it hoa to 


be chopped up its line os suet n> chO|^|i^d ( put into 
the spirit, and left te infuse for about a month 
In the case of scented oil it has to be repeatedly 
agitated viith the spirit. ^TJio result is {iiat the 
spirit extract* ail tno odour, l*caminji( itself L per- 
fume, 'white the crea&e again becomes odourloHa; 
Lku.-i is procured tiice^aeneo of jaainin*, s*enes of 
OTange-iloweni, ivt^nce of violets, and others 
alreiftly named, row, tuberose, acacia, and jouqnii. 
It is right to utent-ion ihar the reason for producing 
a pouuvite as these scented fate are technically 
termed — of orange-flowcm \s that the odonr of the 
casontial oil obtained by the di*tiLlation of orauge- 
liLosKOms willt water has not, in llio leftst degree, 
the (wi-our of the grunge-- Lilusson'i* from which it is 
obtained, The otto in fact undergoes a cIktulcuI 
change, and is no longer uranui; inr a* odour i* 
canocmcd- It is salted N eroi i, and is valued at 
from £10 to £30 tire Ita weight, tips variation 
depending njKOi the crop, which is of coarse greatly 
i iiiEue need bv the H&ason. The Mmse remar-kn apply, 
though in a 1 c=** marknul degree, to rose. 

Smne idea of tits magnitude of the flower ih- 
dustrv may be gALiu>l from thft following timnmary 
showing the weight of these particular flowers grown 
in the south of" Fiance in 1839: urftnge-Woswuis, 
1M0 tons: K-twes, SKJfJ ; violete, ^7; jasmine. 34”; 
tulicrotaq 74; eitssja, SU; jonquil, IS. The rcat of 
the rose industry for the production nd otlte nf loosb 
is Bulgaria, more c-Ktssrially the cmitona wf Keran- 
Ltk anil Karlova. Here no tee* ihsn lb. were 
produced in 1 Stiff at an average vaSne of nay liOs. 
per o r-r 

Ff.r/aniis of Animal Origin- — Only four of these 
me used in perfumery — v|^. Muak (q.v.], Anilner- 
gri* Iq-v'.Ji, CWet h|,v.lj and Cutoi (q.v.J, The 
aroma of mu&k freely imparts odour to every- 
body with which it is te contact- It* tH!iw*r 
te: impure, odour is sueh that polished tteel will 
beconta fragrant of it if the inctaL l>c shut in a 
Swx where there js inusk, contact nut being netsea, 
sury. In perfumery manufacture tincture of musk is 
mixed witli other w) ore ns bodies tn give perman- 
ence to the more evantssceul perfumes or Irouqucts, 
the musk acting to- them almost as a mordant docs 
to a dyeutuff, Tlio usual stuloment sc te the 
length of time that musk continues to give cut 
odour ie exaggerated, If fine musk be s.pre*nl in 
thin layers upon any surface, and fully exposed to 
u changing current of air, all fiagrance, it is a&Lil, 
wiii be gHMie in from sjn w> twelve niontha. The 

A neat mimic, that which indeed is only really useful 
iri perfumery, is -distinguished as Ttniquin mnefc, 
this average price af wliTeh is aliOUt per or, 

Civet is exceedingly potent as an odour, ami 
when pure, and siniefled at in ike hulk of an ounce 
or on, is utterly insupportahle from It* nauseous- 
ness-; in this rvspcci it cxcceils musk- When, 
however, ci vot is diluted ku a* te atford but luinirtc 
i|iE:'.jslitje.H to tike nlfaetorle*, then it? sweet perfume 
is generally admitted : lire fragrant principle is the 
mt iiir. hu 1 . ifuu breathed by the beautiful narcisfum, 
Civet ie extensively used duly attenuated 5a per- 
fumery. Its powerful and JaetiUff oduur enabies it 
ro li« med in some soaps, and especially in sachets, 
It is o,no of tho periuikWH of * SpaikislL Leather/ nv 
Fcau d'EsjmgnO : tin; first ;;lovt!h n*-nd in England 
were seen ted with ih Jkvcml thousand nuoce* 
annually imported, tin 1 aviwogo price of which ia 
about. 9v, per or, 

CftAtor i* in oin day saLd to lie abniMst obsolete aa 
a perFumo, but this hr nut so ; for altlimigh it cauuot 
l>o largely used in any given perfume on account 
of tSic aL’niobI blackness nf its ilnctnra, still ™]Len 
properly ililutol it is extcaislveLy employed, It* 
pcrfiiciie, when old especially, is oxocco i n^ly pleas- 
iUl'I, and its / l ir:i?ij jKiwcr is at least equal to that 
of musk. About lb, are annually imirerted, 
wJkicIi fetch on tha maikct alnret 3Ss. iicr lb. 

Of late years the urogres.-- of iscieiitific chenkistry 
h jl-, led to the production of inmkcteus odorifeioufl 
suhstaaccs, same identical with the active odor- 
ifcToue priaciple.-i of plant*. Among them may lie 
mentioned vanillin, Lire principle hs( vaoilla ( nrethvl 
protocatechnic aldchyd* 1 3 coumai'in, oF Tonqum 
bctm icuaroarle anhydriaaf, an-l many dcrivativ-ra 
of phenol; but the majority of this class of IwdLca 
arc nkorc nsesL 5 ji confectionery for tla von ring ihati 
In jtietfumary, Tire artificial inusk uf L. Bauer is a 
dchghtful perfume, Atnl ha* many applicalirms in 
perimsnery ; but it difleis widely In oJonr from true 

IllUB-k. 

The perfiimea 01 bouquets nf the siiofis aie really 
mixtures of some or several of the primitive odours 
of fclm Iwa above-mentioned groups, An example 
AT two will iUlilfltrate this- 1 Jockey Ulab Bouquet h 


is thus compounded : 2 gal- extract uE mria ; £ 
gal. each of cotmia, roue, Vkl tubeioafi pomadeai 
f, gal. civet; l gal- musk; 1 4 gal, -spirit* of wine; 

H tri. bergamot otto ; 1 £ ok, tosc- "White Raee : 1 
3 pint* extract ruHc pounuia ; l pint each cofisiaand 
jiLsniins ; 14 pint spnits of vine; J Ot, reTO Ptte ; 

L .Ii m. patchouli -utt/i. It Ls ob-vlous that the 
]KKvdb]K -viLiitty is infinite, since thcro are Mpma 
sixty or more primitive uduriEcrAUH HuhstAbeeB. 

PllOSnh(Jr^Si^*Jlce. Strictly jqieaklug, Uie 
term ie applied to the phenomenon, exhibited by 
certain Isxfies, of remaining luminous in the dark 
hKt iMi ne time after ljeingexpcuM&d to a strong liglit. 
Certain preparations, such fm citloLmii sulphide 
(imjc liPHiKOUa PATST], LtidHiraoed limeatene, &c. h 
powsese tliie projserty in a very liigb dagrore. With 
tho great majority of nhoaphareiieeut bodies, how- 
ever, llu> duratmti *t the plienomcnna is, vcit 
abort-, rarely more than a mnaU fractloh of a second. 
Iteqijuere] , who- Btudlssl Hi ia phenomenon with groat 
ciTO, invented a vary ingenious iu&lruurenl tor the 
|iur|ioae, called a Tire l>ody to bo 

t**ted ia places) in a aiiLall drain, which nas an 
opening at oacIl end. In this drum there rev-olvs 
two dial's, mounted on the sam& axis, and pierced 
symmetrically with the earns number of huUss, 
■thiev arc so adjusted tiiat when a hula In one disc 
i* vpire&Lte ta tlie hide in the Hiurretpo ruling end of 
the itj-vim the secCuld di.-a close* the holo at its end 
of the dm in, rind vice uersfl- 14 gilt in admitted by 
An© of tlie holen in t-bc nlnmi so a* to fall on the 
Abject, and it is fcxn mined tlnongh the otlifrr liplc. 
It- is obvious that, when the rlrsca art mails to 
revolve, tire object is alternately expoeod to light 
and preaented tsi the eye. By a train of multiply- 
ing whecEs, tbest* alternations may ha made to suc- 
ceed tuin.li other as rapidly a* the olsttver plcasea, 
ikiul thus the object 1 * pr^ented in tiro dark h. Idt 
eve ae sosin after it* expoHure W light a* may be 
desired. Almost all bwlica are found to lw plu»- 
phArescenti for in stance, some kinds of junk mldas 
when axporerl te sunshine in this appamtuN appear 
to glow like live coal* in the dark. When pbo"- 
phAreacetuB is cAntiurerea. bodies receiving light 
and giving nFF rMclinLitrii of a lower refrauigibility, 
wc have the phenomenon observed by Brewster and' 
Honchel in qnLniite Aiul ceitaln crystals a! fiimr- 
epar, ami tlmno* aaSled fltAor^unct. The green 
colouring matter of leave*, a decoction, of tlic bwrk 
of tlLe hoTse-clkcstnut, and the common rumaj-y glues. 
(coloured with oxide -of uranium \ are Ixidies wliich 
exhibit Lids plLenomcnon vary well. Perhaps tha 
moat etriking Tnctlnxl «rf studying the phenomenon 
is to rocs I vc 3 jl a darkened romm the boIit Spec tram 
(q.v.j on a sheet, of white jMqier, and to |ia«a river 
the coloured spaces a brush dipped in -ft solution 
df ho [plLate af quinino with sulphuric acid. No 
change is produced on thu 1 ah» refraugibic rays, 
bub in the blue and indigo spaces a straug* change 
inf rvciLAuri* at once apparent wlicte the liquid ho* 
been spread. This appcaiR mrire Atiengly in tba 
violet, and vivjd.ly hl fh-c- ^pace* beyond the violet, 
where rays fall which excite no luminous sensation 
in tbe eye. By this experiment the visible length 
of tho spectrum m ay cosily be doubled. By m smg 
tho olootrie light, which is peculiarly rich in t-licw; 
highly -refrangible rayH, a prism of quarti, wliich 
aiiowa them te paaa vetv freely, and vsriuua fluores- 
cent sutnlauces. Stoke* has obtain &d 6f>Ectra six or 
eight, times as long os Lhi-ma otherwise visible. The 
characteristic cf all these rays L? tSiAt they are Ujs 
refrangible than those froru wliieh they arc pro- 
duced, The entire phenomenon is, as- Stokes find 
showed, ideiitkal in princi|de with Leslie's pbote- 
unite t, in which light was meaiHircd wha« changed 
into heat by ulmurption in the eoteurad plass, of 
’.vlkicli ana uf the hulb« Elf Sii£ dillcrential tlbsr. 
mdroeter was formed. Ordinary jilmSfiliArus (from 
which tbe phenomenon took lls name | bcconi.es: 
iantiauioa in the dark by , alight frietteo ; whence 
the common trick of drawing acif-luminoua ngurca 
on doors ami walla with a stick of phosphorus, nr 
an ordinary lue ifer mateb u etted, 
Phuspeiob^^exce in Or-c-Asic lliiNos. — The 
emission of llglit by minerals after inRulation and 
th* noen ate pljcnOJitena, of luminosity on licatiag, 
friction, cleavage, crystal I LvatlAia, are of quite 

UittereuE nature from the production *f ll^ht by 
orgaoMruii t-ha special subject towlfleh we now tern. 

Xifwtp'AMi'jfy due to Fulrcfnf.liou or to flWa/ti.— 
Tho fact that, many organic anlmSahecs | especially 
fish i become luminous tv!ku deeaying 1ms long 
been known, and often bmn nmmeoLisly ad- 
duced u the Chief cauiw a| tli* plutaplinreswuca of 
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the sea. It is only quit® recently Lb&t- the dis- 
covery «rf liLniinftiiH 1 bacilli ha? rendered potmibto 
any Upsheral expianstiim of the*® f*®te, jyid even 
yet its wido applicability remains to be proved. 
They I ia™ lifrKti shown to exist in several i nn-Up-ntJw 
which will be mentioned below, fund ilm constant 
MajocirUinn of lb®«a Low forma of JiFo with pntrefac- 
tive processes at (raw suggests the hypothesis that 
in oi inosity hekmt mich ciremiisLaricet may be doe 
to theLr pVartELte. Perhaps they may al*o account 
for the few instances in which th® b 1101*31 lxaly has 
been recorded a* phrtarphore^ub during life, 
Luminvrity of Mouthy Living Organism*. — ( I ) 
lu tie uejetaWu kingdom th® instances nf the 
ocenrreneo of this property are hut few, and. the 
[■■njia JLy of these belong to the olgre and Fungi., the 
bacilli or bacteria stave men tinned heiiu; referable 
to tiee- (comer, Most of the fungi ate llvmenomy- 
eetes f rfjftneiw, "pp.i- in wir asmes the mycelium 
(rocHik® thread:,) given out the light; in others, 
lij'i in A. ofra-rf-tH, not uncommon at the roots nf 
olivo-ticeSi it is the under surface of the niu&lir wiiii.' 
like heruL Tlie light in only eeen while growth is 
jkwhbSie ; it cease® so Bonn ax the lungus in 
rpfttn r®, A nnraxx ( JHchrtlov'f.ga ttenivtiefasSiti, some 
Ar&auea, a EuphotbLa ( E. ph^ij \h<sr&a\, a Illy 
Inti faff, rv in f, a poppy [Pnjxivr.r nrimtair), 
and a iiiuitEirrimi: ( Tr<>jH£t>tU7tt Wkljizs ) have ;J I 
been recorded as Inmincrao, The lust- instance is 
worthy of note ns having been observed by the 
daughter of Linnaeus in 1743, 

(S) In the nm'jiwrf world there in amt one of t 3 »e 
larger gmruis, up to and including the fishes, which 
does not afford wine good examples of this phono- 


cxamples of tikis phono- 


tbe aeope of such an article as the present ; it anuat 
suffice to mention some of the best instances in 
each oljm, Indicating briefly tbe hatere of tlio 
photogenic mechanism, Among CIl-o Protozoa the 
smal L spheroidal Nociilrtca mUimit is perhaps die 
cnost widely spread iuHtaaiee of this property, i hi:; 
organism, or others allied to it, abounding ae cer- 
tain times aronnd the onnsto of the greater part o£ 
tbe world, The light in emitted from the general 
protoplasm of the body ; a pocket- lees shows- some 
point® to be brighter tlanaL other*, whilst a higher 
magnifying power allows these to be really group* 
of amuler points-, ju*t m a nebula is gradually 
rmtrpl jntn Hinra by iac reading pCkwern i.il the tele- 
scope. On tbs high seas KoctiWa teems to be 
replaced by spccirss nf Pyrocystis, ore of tbe dis* 
wv*ri®s ®T tha ChalitAgtr csp^Litinn ; t-beao may 
possibly, however, bo atagea in the life-iuhtoty of 
very simitar feirnsv. Among ihc Porifem { sponges) 
tbs only tersorded Inmiima* fiarto is tha larva of h 
sjwcjjss of Kcnkrr,, The poverty of this class is, 
however, more than cumpcnaated by tbe wtalth of 
tbe Ckclrntrrata, The common nydroid ootemy 
fa, often growing upon the fronds 


Ohfiia oemeuiflUo, often growing upon the fronds send tha I 
nf Laminaria {eat-taagwj, is a familiar instance. toconcenl 
Nunisroq* Mednase ( jelly- BelLceJ mum be added to ( angler- Pb 

the List ; and iicic the light i* variously aiiLitted in as, a lurs 1 

different spec it* : f (■} from the whole surface i It) to render 

front tha lu&t^inal corpuscles ; (c) frohi the radial Then: i 
canals ; (rfj from the nvarics. Sometimes the same phoiescen 

genus Includes both luminous and non -luminous tn-thoHcr 

forms. Most Fennatulidjf: (nca-pens) furnish in- To tha fu 

stances of tbe i>n«w3LHjcj[i of this property i such are allied gen 

tbe lan^ reed -Like Funiculinn found InLocli Tonri- the potion 

don (lloss-Bhircj and on other riarts nF the Sicottish been deni 

coast, anti PfinnatuLa, the subject of olmsiEe re. Luiucidu!- 

neatebes by Fajitari, where the l&ht emanates from pyridKi an 

eight bands ot tracta nf Hjieciaily modified tissue jfjpfjfrfe'rfwf 

situated in the wall of the Htoitiacm AleynnarisjfLH, ilth good. 

Siphonopbores, and CttmOphore* also fumiah con- often des< 

tnbutious to the lint; amonp&t thaae East the small are situal 

ovoid jelly Ilerofe was shown by Albnoh not to BOgmetita 

give out its light until it- Lad remained for eo-me which the 

time in tbe dark. odd wills 

A few spwsiea -nf OpIiiurtiidB (brittle Ktauh) and arranged 

the doep-wa uterolii Odinia cou^tLcute the only both nexe 

known instances of luminosity among tbe Echino- the Mewic 

dermate, but the wnrmn fnmisli ^ tarter arrav. fnca), wh 

Mora thori ona ease has been noticed among earth- lxM-itb^, L 

worms, tbe moat complete description being due to aacli uppe 

PrsfdBW Gi*rd, This worm < Photodrilus) k IJf to on® much 

'1 inebea tong, and the Luminous material is due to surface of 

a Bcriee of glands opening into the u-ikiphflgus. In is invisibl 

tbe«r ftiTtnM the lumiaoaity eeaiss immediatoly fnrth win 

after boxqbJ congress. Among tho rnuiiiu- f'Hn'-to- al>doiueik 

pods tli® puwpr reside |n th® dotsaL aeales (elytra) this spcci( 

cf the Folynoidse. tike tentacles, dorsal tubercles, A* rrgre 
&c. of Clue top ton is, mud the buncli of oephalis it varies i 
tentacle* of Fnlyeirtus. the myocl 

Of phosphorescent mollotca the buiaLI pelagic Be toe. Py 

Phtfthr&i h-nr.^pfiatfi Ik of itia]WkrtaiiL.e, baisusa tlsa of Agaric 


transparency o£ its tissues permits of its easy study 
and the succftasfu] local iaation of its lunnnosity 
wLLidk h found to reside in nerve ganglia, os wcli 
aa in certain small rounded cells situated: at the 
cuds of the nerve twigs. The, Tock-lveiing bivalve 
(Pholas) k (mo of tike longest known inatanratK of 
animat phosphorouc^ucc, licing nroorded by Pliny, 
who noticed that if any one ebewii the animal th® 
whole interior nf bix mouth becomes luminnEie, In 
this fomk the light L< emitted from five definite 
pktobes nl t situated within the ma.in.Eh cavity — [ 1 ) an 
are corT^ipoudin-g with tbe anterior margin of the 
mantle, (2, 3] two triangular patches near tho 
Opening oF the branchial siphon, [4, fi> two long 
parallel bands within tlie annke siphon, Tbe 
luminous material i? accreted by the e|dtbctial 
rellx entering tbese porriotix <kf the body, and baa 
been shown to ramHiai essentially of two xuiiatancos, 
a white crystal I Lne body (lur.i ferine) and a ferment 
( lucifetiym) ; 5y tbe imxture of thrum two in a test 
tube if ih pOWiLble tHi reprrajlLCO IIlh light *t will, 
without the presenea of living matter The far- 
ment ts moat likely produced hy a eertain bacilluo, 
which occurs in Large numbers an small pits in the 
vi'aHh nf the siphon. 

Interesting observations upon baidlli ay tho canoe 
nf pbwxplmneflceiiee have also been mode cm Crus- 
tacea of th* genera Talitrmi and O-rchestia (saiul- 
Iwppcrsj in a state of disease; the malady, and 
the mnsequent Surnjiumity, can be trail oferr&i to 
healthy specimen" by inoculation, and t,bc germs 
c»n Iw reared in artlfcitl media in the tiai;«] 
niannor, H would appear that tho Bond-happem 
infect themselves with the bacilli from dead fish 
On wbicb they h*bituAl]y feed. Many other Crus, 
tacea, however, arc luminous under normnJ oondi- 
t-LPna, as, for instance, some Co-pepoda (Sapphirinn), 
tmtl morn particularly the Schiwpoda, one of wbicli, 
Nyeiipftams nvrvegita, is not uncommon in the 
deep wntor® vf Loch FyJia aa well as c® the Nor- 
wegian coast. Itefinit® organs ( photoaphaftria ) are 
here present for the production of light ; one in tlic 
Stalk nf each OyC, tin a At tbi-fi root Of eacli drat, slid 
one at t-he root of each penultimate, thoracic limb, 
am! fine under each of tho lirst four segments of }Le 
abdojiisn. Each organ, as has lieen proved, hy 
microscopic sections, is in reality a miniature Wll's- 

h.' v i‘ lAciteriL, only <',j ij.il 1 1 1 --! in com plexitv by tEte 

organa of eertain fishes. He v era I piiospboreBccnt 
Awidiane o-re known, the rumd cnnapjcufnLH Itoing 
the jkelugie oulniLy PynkHneua, in wEileL aacls individ- 
ual zoo-id lias two rounded, luminous organs, Tho 
T*3«iJU-cliCfl of tW recent rhtf|k.*e* ex[Hd[tLi3hS leiLvO 
i-eveilft!-] unite a large number of pliffiiphorsstent 
fishes, with spccialincd -orgaito *yf niany different 
ty|k®H- Some of rlie.-so ajvpsar to be glandutsr, 
whilst uthe hi. arc optical iue-tru monte of great com- 
plexity, witH KpllCTnidai and panklkOltt rKfloctoitf in 
send the iighL sn definite directiona and with tenses 
to concentrate it. En sonic oE tbcahysaal Lophioids 
(angler firth | the uiiwiiliisl dorsal fill ray whlcL ilcLS 
as, a luro lias a phosphorescent extremity, no doubt 
to render it more attractive, 

Then: still remiih for consideration the piica- 
pboTeeceut tmesis, which belong olmuet cxolumvoly 
tii iii® HcmiptonL (bog^) or tlm Oel copter* jhoetle*). 
To- the former beloatg'the lantern -di-es ( Fulgoia and, 
allied, general, though it nnuxt b® mOnUcaed tlukt 
tli r jKksHkirtHLnri rtf tltix power by tlissc Insects Las 
been denied by more than one good obeorvor, 

LunLtiirtiis tin®tiex iipfii :!! jliti to lLic JilmiiIii'ji Lain- 

pyridte and ELsterid*. The glow-wood ( Lompyri* 
#prnditiuia) and the italian firefly (iweruker piWfV'.h) 
Ate g(tod (!Kinri|iLi L .-< rtf tlirt frttJiLrtr, and have brtCH 
often ileaeriberi, Eu both cases 111® organs, which 
arc flitnaied in a certain number of the posterior 
searuenta of the abdoiuen, cruisist of two layers, of 
which the dorsal contains large quantities of uric 
odd xaHn, *nd tbe vent-ml dear cells, which ojis 
arranged in cylindrical lobules. In so roe species 
Wth aexce are Eumiaoua, in othcre rtnly onev In 
th® MexicfloL firefly or CuciSyos {Pgrvpwona nativ 
irtcn), which belongs to the Ela-tcndm or ctiek- 

IM.-Ctiiw, tbtt organs are three in (lumber, On® in 

each upper and "binder angle of tL® pret borax, and 
on® much lapgcr occupying the centre e£ tbe ventral 
HUrfaor; rtf the first abiloknina .1 HCgtoent. TLiLi last 
is invisible while the msec: is at rest, but shines 
fnrth w-|icn it xpntwla it* wing* and reixe* its 
alidomen in iliyilr. Botlk tlie egj^ and larvae of 
this sp-ccics arc luminous, 

As regard* the phyHinftl pCcullaritiM of the light, 
it varies in colour in diffeient eaass, being blue in 
the myoelium growing in rotten wood, in Cutiin*, 


ttic myoeiiuiii growing in rotten wwi, in (^(Lnin*, 
Betrtii, Py reertmu, aurtLanipytis ; ^reeu iu a epeciea 
■of Agaric, Ptcnwidcs, in OpSiLuroids, and in Pyro- 


ph-nrus i yeitow in Nuctiiues, Roliua, and with a 
reddish tinge in a species of Destuni; pnrptt in 
ittniculiis* and FulgorU; wiiihi in Pyrosanut 
ailantismA and an A(kfjfijidicularia rtbxcrvod by 
Gigb oli it- has been stated that the Light varlre in 
colour. In alt ®ru«oi in which the matter has beets 
investigated the spectrum has been found to bs 
OOSitin muni ] the amount: of Jieat given off its non- 
nectioio with the |krrtOfs« seetnik to Ijc quite indni- 
toe-imal, though, actinic raya have Shxml nhowu 
to It® present The phenomeno-n would appear 
to cousist |n a definite vital process, which, in 
these cases, lauds to tha production of tmliant 
energy juet oe in other instaniree to tbe evolution 
of heat or of elecEricityr 

TEie nses of thia properly to ito pmwewors may, 
so far ox ifl known at present, l* jjpraped. under 
ia-nir heads : (^u ) Tt onabrm the acace to find each 
other, os in Lueiola aud aartbwoiius; (<ij it ia 
poesaoted by so many Etinging Ccelenteratou that 
in them we may fairly regard it aa a warning 
signal, ^nd it may have beeo odnpt™! by xtinglcte 
forms for tbe Bs-uuh |kur^H*e by iniiniery ; to) it may 
serve to attract prayi as in Ih® phosphorescent "'lure 
of the deep-aea anglor-fisli (Mehmrttotw, &t); [df] 
it tn*y i ll ■ i ntlmito tbe surrounding' regions and 
enable tl'.e Eight-producing animal to find it® way, 
a* in JPyropAor ib, Nifttijzmnw^ and many doftp ie* 
fish. So enauv doep-iww animals are possessed of 
luminous qualities; that it has been assunLcd that 
these living lights play an important part in the 
ecrtn&iny of Life in those regimsi.s ; tills liyptifbesis is 
com m only known as tha 1 abyssal tiieury of light, 1 
See the articles FlBEFLY. Gdow-worm, arid works 
Glare citod. 

Plh-uspfiorsik (ayra. P; atom. v-'t. 31 i. molae, 
vrt, vapour .= p 4 =■ 3^4 | do, at white lieat. P s = 
62 J is one *f tbe ntatallnid* or nun ■ inetuJJi® olements, 
Although, in its combining zaiatio^LS, it is elonely 
arthmicted with tli® metal? arsenic and antimony. 
This Hulietrtue® afford* ;m atoelLent example of 
Allotropy (q.v.j; tliftt is lg say, it may b® mode 
to occur under different- form? presenting different 
projkertifta. Ordinary phonphoru* and t-ho red 
variety are the onlv inu>oztant forma. We *h*U 
apeak of them os phosphorus and red phosphorus 

j-tLijirti’.tively. 

PhoophoniH at ordinan. r tenijiei-atures is annEinoat 
eotourlee® or faintly yellow solid substance of ap. 
gr. I 'W, li.-n taig Gtf; glirttoutn ^ apjHja.re.oe® and tbe 
consistence of ivax. and evolving a disagreeable 
oJlioceou!!, rtdour, which, hewever, ia probably due 
to- tits actlrtn rtf Gke oxygen rtf til* jiir upiin it. It 
fuses at 44 S 5 ’ G. ( 1 1 l _ 5 v r. ) into a colourless fluid ; 
And, if the air be excluded, it twjiLatSWV'C, (FL54' F.j. 
and ia couvertod into n eolnuirleaH vajKkur of sp, gr. 
+'33, (air = 1AQ). If, however, it be heated to 
atmut- 00“ C, (140' F. ) in the air it catches fire, 
burns) with a bzilliant white flame, and Lx converted 
into phosphoric an hydride; and indeed it isao LnlEain- 
mablc tlmt.iL will cinteh liieat ordinary iernpersturea 
by mere friction, As the tiimn wlucli it neeaxiuna 
are often xcvere and dangerous, gieat caution is 
required in liahdling it. j and in consequence of the 
readiness with which it catches fire, and ®f It® 
teiuicney to oxidise when expuhed to the air at a 
tojiLi 1 11 -mLLi re higher than ()' 0- (IKT F.], it ix a I Ways 
kept in water, in which it is inert! uble. [bin slightly 
*a In bit in ether, but dissolves freely in benzol, in 
the 1 1 3m.u 3 and e^osntial oila, ami Lei ldmclphid-0 nf 
carbon ; and, on allowing its solution in a vaJntile 
srtlveat re fall uinni filtering pa[>er n the linely- 
divided phosphorus absorbs oxygen so rapidly ox 
sponUncmixlv to eareh fire op. non as the solvant 
boa rva^o rated Phosphorus shines in tli® dark 
from the slow com buation which ft undergoes ; and 
hence its name, from the Greek words j>A& f 'light,* 
and phi/i‘os, ' beaiing. 1 Its p®w®r nf forming ®a®ne 
ia n-eticed in the article ®n that sulkstanee. _ Taken 
Internally, ikliosyhoras is a very powerful irritant 
poison ; and it is the active Ingredient of som® of 
tli® | irepiLTiLtimia eenployiSLl for the destruction nf 
vatniin. \u> fumes give rise tb a p«uli*r form rtf 
n®er®ris ®f tlra jaw and to fdt-ty deganeraEleo of iba 
kidney, which used to be common amungiB tho 
makers of lucifor match®*, 

R®d phosphorus is prepared from the ordinary 
variety by heating th* tatter in a ciwod iron vessel 
to a temperature ol £40* C. (4fl4 c ' F. ). lb was dts- 
ertYBied l>y Sflhrtltter Ih lB4Ji and is a compact 
solid substance of a dark red wlvur, ttid with a 
metallic lustre. It differs much iu ite properties 
from Knn pi,oo pbosplioru*, being devoid of odour, 
do®a rirtt shiue in tbe dark, uudergeea no ebaugs 
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when exposed to ihe air even for yearn, ami cannot 
be eet on Jjn.i by moderate friction or porcini on. 
MocTOver, it is- insoluble in all blsc ao-h'enta of 
common pbo&phoras, n)ul ia not jjuLaoti one. Ithcere 

heating Co nearly 2fKT C. i bOtF F.] without taking 
fire, anti bom a iipeeific .gravity of 2' 3 6. By lining 
red instead of white pboaphoru* frit- lucifcr HnAtche* 
there is no risk t<» the heal Ll i of the operatives. 
Safety ma belies contain chlorate o£ pitireli and 
ignite on a Bwnfocii containing a. lEiixture of 
red pliwplioriw and sulphide of Antimony (eeC 
MAtCHtb |. 

PltosplioniB is not met with in nature in an 
cmcombincd etiite l butt it occura in Tockn nf various 
klniJh arid u:ni in some oountrica almnd nntly 
Ah apatite ot phospirorik, both nf which are cmn- 
po&ru ‘•if phiii ; ]:li.>ie of _ j 1. 1 e. It it alao found in the 
forii'i uf Cop ralL tea (q.v,), or tin; dung e-xtinct 
anliufllB, and more nr rely an wavoilite [ phosphate 
uf alumina) il:i ii vivi&nite ( phirspliatc of mm). 
In many vcde-aaic rcclin Mretik: Em found in minute 
cryatalfl or partklctt* anil by the decoin poBitieo of 
th?jKfs rLMilia it parses into the noil. rium lire 
hoLj it is extracted by plunk, which accumulate it 
(especially hi the- seeds uf the cereals) in quantity 
BUlnujeat for the want^-oE the animfcla whwli they 
suy-ply with fond. In l-Ills animal system pfreeplLate 
of lime forms 3“ jier cent, of the Ikiilis ; plUrepiiatAA 
of the alkalies, cspevijLlly of soda, occur freely in 
the animal flu Ida \ and in fibriue, albumen, and 
nervousi matter phoapborcre U uuivcngdly present, 
although wo do not ideally know in what form 
of combination it occurs. 

Fheephorne was ciriginjdEy discovered in LIMB by 
Biandt, a Hamburg ertemLat, wlio obtained it frcin 
u,rinHr. GaLii and Hcbaek were, however, the first 
to discover its presence in lion*, uml to employ 
that material for it* preparation. The following are 
tire leading eteja of the method now utreully em- 
ployed in obtaining it on lire huge scale. ISones are 
burned to rehitensaii, and jmwdaT&d ; and this bonit- 
iuih in then mixed with sulphuric acid in muds quan. 
Lity aa to do com pore llui phosphate of hi no occurring 
in "the neb, Ca^FOJ,, partly into insoluble nub 
phnta of lima, partly I mo il milnbl-a superphosphate 
of lime, w I icme emu poMtion ia represented by the 
formula H,Ca( FOj,^ The solution of the super, 
phosphate is evajjHKratetl n> a syrup, mixed witii 
charcool , .'u id Atiin-i itted to disti 1 1 ation i n an eurtl i«n 
retort ejtjxteed to a rod IicrU. FliosphomB rb;ea ia 
vapour, and is paoveiyiid by meauu of a bent tube 
into water, io wliieli ]t eon den pen in yellow dnspfl. 
Twodifitinet nTTK-essc: 1 lake place within the retort-. 
The first copsMsU* Ejl the decompoflition of the snjHir- 
phosphflta nf liiiLe irivo lxine-eartJi and liydrated 
phofitiltorte acid ; wlulc the neLC-nd consists in I he 
deoxidation, 'by mean* oF the earlHjn, of the 
I Lheratfsl pboaptutrlc aeiii in li i i'l ifiaj diorua a ptoecfni 
Accompanied by th-a evolution of carbonic oside 
gas- After bftiofj; preyed in a fme-d ^tAie through 
wilaIi leather, and further purified, it is forced into 
Lubes, in which U h allowed to soLidiFy, giving it 
the ubiiuI form of sh'cfs, J&mnbreribe fse* ApaTh k) 
is now largely substituted for bones in the manu- 
facture of phnstihmua. 

Phoaphtirua forniifl tivo known nJtiiiku — phwpLior- 
«□» anhydride, FiO*, obfjLioeiL by ihsalovr OKidatinn 
of phoHptioruH in dry air : phoapheric aabydtide h 
Pjfdj, obtained by the ctnnWatimi of phoapboruB in 
ilsl ejtceBfi of dry air or osygen. Uia latter iu a snow- 
Eike B-ubtitance which lias a great avidity for water, 
Mid \a therefore very uwfol iu tire laboratory as a 
deniccating agenb 

Fhoephom^ forma Jive acids — 1 1 y pi pi r fn+ph orou a 
crehl, ITFHjCJp monobasic (the anhydride, F,0, is 
not known H phoaphoroue acid, llj-PHO} \ ~ P t 0| 
■i 3K.O), dibasic, obtained hy slow oxidation of 
phoaphoins in rngjet air or liy ]naaflinfi chlorino gers. 
through phoflphoiuB under hot waters metapboe- 
[■boric acid, HFO|i P,0 f + H 5 0), monobaeic, 
obcained by diasukitig FjOj, in water or by heating 
ordinary phoAphorie acid to redness ; pyruphiJS' 

phone acid, ITFaCy = FjO, +■ tetra basic, 

obtained by acting upon lead pyrophoapbat^i with 
eulphurettcd hydiusen, the lead isalt being pre 
uarod fmm soda pyrophiiM[d:u.te, which is obtained 
tiy beating such a phosphate as NajHPn^, of 
wtiich two rjiulaeuiefc givo off one of water and 
form Na,Pj{> ? ; phosphoric or ortlpjpltussplsuric rcliI, 
H s FO^, tri basic, prepnrrsiS by boiling thOj in. water, 
or from boaft-Wh *od aulphuric acid ; t-he laab 
aatoed acid has three set* of saite, the hydnrgco 
in the acid being noire or less- completely replaced 
— c,g. Naflj.PO^, fia,Ii FO„ And Nr^FO,., which are 
obtamEd by more nr less gompletely neutral it-, mg 


plio.Hphorte acid with soda. 

Til's diecovery of [lhu^phorio aotd wan rondo in 
K 740 by Miirg'gjaf ; the discovery of its true 
chemical uaturc in, bowover, doe to T.itvoissicr, and 
that- of its various modECieatdiona and ite poly- 
ha;-iicity bo the investigations of GrebBun, The 
Balk of phusphnrEc add are phosphAteh ; and. they 
Me of great value, when in a soluble fonu or 
when they can Immune itobildo MttOUgh weather- 
ing, rh i-jtnThuree (hee MashkeI. Of late yeiua 
mineral ptioaphates have been largely worked 
up; and a new source of pheapliAtEO ananure has 
beeoin^ a^nilable iu tine alkaline elag $r the 
TJaumna-GiiehrtBt procsBa, whereby the phatphamB 
is removed from iron by msaua of lli me. 

Phosphorus wnddneJi witlL liydnigen in three 
gmportLuiifl t.i form pi lO&phu retted hydrogen 
PI IA liquid phospliido <>f hydrogen, i ana 
aolJd ]jliOaphlile of hydrogen, FjK a . Of llreae thr 
first alone requires uotiet^ in tlicmi pages, There 

urw Vili LUUK pKhCaOnjiii for ulituLuiljg tUH gA£i, OUe nif 

the Himplest Iking by boiling fragments- of phos- 
plioriLH ns a- concentrated, solution p£ liyd hated 

K 'tasli, in which oase hypopboaphita nf potash i# 
rruHil, while phoophn ratted nydregen put ia 
extricated. The reaction Eh. exulafnad by the 
equation 4? 3KHO + :lH a O = ^KF0 1 ll, + PH* 
Tlifl grin tluia evolved is coJgurltws, irnseaeaBea a 
eharAeteristie fictiil iasihli, and Ilob the remarkable 
pnipnrty of taking fire spontaneously in atmu. 
Hphericair or in oxygen g»a, wIiSl the production, 
nf jLnliyi)roiL!i lEietaulirkphorie acid and wattfr- 
Tluit* ia leuma to beliove that pcrfaily pirns phoa- 
pb met ted liydregca gaa dena jsot poH-ese. the power 
nf igniting aporetaneouBly, and that the self ■light- 
ing gas always contain.>s a minute quantity of the 
vspqur -of the liquid phosphide, P,!!,. Thu 
luminouh phenomenon known asTgn is FAtnaa (q.v,J 
ha- been referred to this natural evolution of tbo 
gaa. The coanpoiinda of phoHpho-rns with imlplmr 
chlorine, iodine, bromine, &o, nufl not of practical. 
iuuitliM. 

FhoaphoruB. ia rarely employed in mod Leins as a 
nervous iit-imulnnt, in niuLNijqaeuce of ik jjoiaimniiM 
[irojjfrrtiea. Tlse symplonifl induced by Ibih poifloa 
are thoee o-f -acute irsfl animation of the b to roach and 
Wwds ; flk Ln;jiLnit:riL Eh the adminii'L-TiLlhui nf 
large quantities of mild demulecnt Ituidfl, and of 
tnagticHi*. Dilute phosphork acid La included «ii 
the HrHiab PliArinasitipieia, but ia not vary mnilh. 
employed. It may be prescribed in much the eanio 
caws as those in which sulphuric and nitric acids 
are emplovAd, and ia leaa likely to disturb the 
digestiv'o mnotrana, if employed for a long period, 
than, the ntlia-r mlncirid achA It has atno beou 
recommended, wiieu pronerly diluted, as a sstsice- 
able AciduliLlasI drink for Eutsuoging the- thiTst in 
diabetes. It may be preafifibiid in haJf <lr*4hm 
dbUL 


Photoeravurc. By pretest the finest 
posatblc result* are obtained., but the expense of 
producing |deturea by its aid,, which is ukm Lev the 
operation of coppcrplM* prinliog, limits its use to 
bigh-clBnc tmuk-work. Itii also used by BoUtisod, 
V*Lftdon i: Co., hy Duwtid oE Fans, by the 
Autotype Com party, by Mesara Annan & Swan 
vf Gln-'igow, and others IV th& prfidiaetiob of 
large pictures which rival the finast Bteel engrav- 
ingM in their delicacy and Rnisls, FfiotogrAphs 
Wi be repeoduced in thin, form, but tbe piftwess 
seems to be mo-rc largely employed foe obtAiEiing 
-cngr*v(ng-likt copies e>f celebrated pictures. The 
nroeeaa is bo perfect that every louclt of the painter!* 
bruali is clearly .’Kku In the copy, and even tire 
Upstanding ridges of paint in the balder touches 
are rigidlv' reproduced- There are naturally differ- 
ent way 1 1 "by which printing plates for use in this 
|>rtrt£us are" made, and a brief description of two 
methods only must Ikcre anfliii:« to j^ive an indication 
of the line nf operations, f l ) A gelatine relkf in 
obLAiined by exposing biehTomstcd gelatine to tiie 
action of fight beneath A negative. Unt the gela- 
tine Ain ployed is mingled with a cottsin quantity 
of graphite { black Lctvd ;■ In u more or ksA granular 
form, This nddiriorr outisea the jeaaiiing relief to 
hmvo a Hurfaee which ia jjiannlaT in chArntiLer, and 
which is also a conducting one to electrieity. If 
thercEorc the reli«f lia placed io an eiectrotypo 
Liatb it will speedily become cowered with aikjMjait 
of copper, From the conuer- plate so iomasd copies 
on po-ikr can be obtained bv the usual copperplate 
[iriiiting pvoceas, £21 A bicbr-onuLted gelatiiae print 
— negative in thiufluctot-— ia developed upon the 
specially prepared surface of a ecjqser plate, which 


is (In -an subjected to the action of a sobftiop of 
irerebloride i>'£ iren, Tlaia iretretrates the- gelatin^ 
more or Less quickly According to its varying thick- 
ness, and then attacks the copper, which is eaten 
awiLv by the ebemlc^ aetiotL that enanea. TJlus 
in the end the copper plate bears on ite surface 
an ukfidE inagu;, penefrafiiiLj mure dr Lrsa En depth 
acconlin" to lire shadow's and light* of the gelatine 
imago ureviotisiy affixed to it, The pinto iu 
1 sL+wi'-facad ami printed iu tEio copperplate press, 
fit ia often necessary to leaort to hand-fin ishing in 
order to get the finest results.] 

I’botoplHme is the name of a cCuipA-rAtivcIy 
eimpk appara-tua wiiich may bo said to jW-bieve the 
kat nf LranHiniU-iog artleiiliire iipesch to a distance 
along a beam of light. It was first described in 
ISkfl by Fmfwsur G rmfiam Bell, known in uotmec. 
lion with the telephone, at the Boston meeting of 
the American Ax^Sation ; but already in I $7^ its 
inventor had announced the (msBilidtity of 1 hearing 
n Bhsdow 1 by uwjrhh of a similar agency, The sbe-- 
cess of tbs pbo-tophtfne depesada on the peculiarities 
of tbq- metal ecleniunj, Crystalline selenium offere 
a high degree nf reHifttanee t-u rhe paas-ago *f an 
electric current ; it ie eminently aenatlive to Sight ; 
ami the lesifltance hu<a wEHjh o^jKwcd to light 
than in the dark, heinc in some cases only a 
fifteenth in tbo ligiit of what it ia in the dark. 

Founding cm ctifiee pceu iLarilLi^, PtoEiSAOr Graham 

Bell, his friends, mod assijiUnits dbviaed some fifty 
form s of apparatus, for so varying Ll ie traiLsmissiuei 
of Light to prepared selenium as to produce audible 
poun.it, Iu the phfttfhrjLione found, rimst Bcrvkoftblu 
the trnriamittcr is a plan-E mirror of ailrered micro- 
h^ps glA^ or tlun mica ; the receiver, fixed at a. 
d Bianca without any eyrn-Cctiopi, is a parabolic 
receding mirror, in tilt focus of wIlIcSi Eh placiKl 0. 
acnaitiva Beietilum 1 cell,' connected in iocut circuit 
with a battery and tAlcphcrire, When the appara- 
tus Lh used, a strong beam of light is concentrated. 
Iry a lens in the plane m Error ; the epeaker directs 
Ins voice against the hack of Lhia iu|jm wltieb la 
thrown into vjbnitinim oorreBponding with these of 
the voice. The reflected Wm of light, to which 
corresponding 1 vibrations are al-rn communkatert, is 
directed through a ten* to thu receiving mirror, 
and creates in the BeleBiuin - cetl a rapidly variable 
current, wliieli at the end of the telephone attached 
btjoouicfi audible again iLH v<a;w 1 wuod, When firet 
described, the pbotopbone hod tiecu uaed effectively 
■with s ili^tancc of 2vK> yards lover a furlong) be- 
tween traiiamliEer and recaivar. The mya of Llrn 
oxyhydrogen light, oroE an ordinary kcTOEsnc lamp, 
suffiou (or trOrmmittinK ArticulfttS speech. Too 
loudest Bounds obtained from the photopbone were 
produced by means of a perforated, disc, noisclosBly 
l-evidving r:> ru<. m.pi-dly Li! interrupt the light Eq. 
t-racs mission. 

It won ul jyo Eoimd that a very audible sound could 
be procured from tire vckfilfim without tire aid nf 

tck|dinnc- ami battery. A Ik'itm of intermittent 
lipliL u ill ]mkluw a fltrong liinrical note from tire 
selenium. Further experiment almwcd that sal 
C-uMihi i« riiit lliii only uulistance ttmr sensitive bo 
light. 9-til I ifjrelerftouadss tlian thcM obtained froni 
the flctcnimn directly, thuiigh unt articulate, were 
gnt frmii dlaphnigiim of hard iudia- rubber and of 
antimohy ; and Suunds of varying Elite unity were 
yivoti nut by many othei ^tibBtances, including 
[told, hiker, pluthuiiin, cop[u;r, /iac, lead, paper, 
luirchmeut, and wood. 

Plrrlr AdJiL (Triuitrophencl ), C t H,( NO^O-H. 
riua Buhatauca appewra in the form nf imle ysILow 
crystalline acska. Et k obtaineil hy tlic action of 
nitrle acid on tilicnokulpl ionic acid, kquql parta 
■of jdicucE arid concentrated iiil[i)iurio aciil arc 
miseil together, and ptuccil in a stiitahly v-rs«c(, 
which is .■ii'qteil lill tire mixture reaches- 2IS” F, 

1 100 ' 0. | Nitric acid of tlie specific gravity ] -a ia 
then 4idd«l. On cooling, a crystallino tnam*. is pro- 
duced. which is jittered imd drained . A waAliing 
with coh] water folLowo., and Lln-u i-lti* [derk acid is 
fiirthfir purified by recTystallising it fnitn water 
containing a xmall jnxqrertiim |-0'E ]u;r cent.) of 
aul]h|iuric acid. Pierre seid k easily Muhk iu hot, 
Inn only slightly in enld water. It in a Bn sofublo 
in alculiol anil other. Us fiLsti; js, intonHely bitter, 
ami it* -incloTial power i^ very great, tliu fniliHiona 
of i: having a strong yellow colcmT (i-cs DiEisn, 
Vol IV. p. 14 1 ). It has lieea mucJi il**I finr dyeing 
silk, wsjoi, irad IcaHior. jIs it does not ailherc liy 
i f^li co ic^etulde llhre, it fora tost to tit-; 

liu.U-uirdi cotton fmui wool or silk. Tire |m^'iicc 
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of cntuND in a mixed fabric i:«.n _t heireFuL-* he detected 
1 1 v steeping it So a hot sjditliuit of the itc-i <1 , and 
ftltOru-JirtEH w Ashing it, Thou, with tl i<j aid (if ft 
micHiMM[|le, the difference I n-fiv- -in i the wool or -<ilk , 
Wth uf which rcliL ■ ie the dv*. and the cji'*ttJiri , 
which does nut, will 1 4 ! mud is clear. Fiei-k awml 
if n:id i ( s« niLiiiLiinii'L salt is used as iiu 

ingredient in explosives | nee MELIKITKl. ]1 wits 
formerly c-alEeit 1 arbaKoiic A c-ifl. 

Figment* u^cd in totiatio work vary much in 
notmMittice : not a few of the pLciuros puintdl by 
■ I i -■ Li i l | i; i i j ;■ heft artists during the IBth and Uuj Ural- 
half the 19th cento rv al ready mute or less 
faded by tin; action of %ht- or otherwise injured 
by impurities in the atmosphere of rooino. It U 
imprudent tip ex pone any kind of artistic: work ia 
eolenms to direct sunlight Or ot-wi, it would scctn, tan 
the light of electric arc I asi i]?^- The folio wine 
refer* to the durability of pi^nenta employed 
in oil-painting, when cfflntiinicufcly oS(POW(i to 
fairly strong daylight. Among blur- eolnoio, uitra- 
maniic, both read aillI ftL-tiiieial, ie permanent; 
while Prufcnian blue id liable to some change, 
indigo isi- fugitive, Atmjag red colOura, vermilion 
and tlic red ochre* are perfectly durable- while 
flit hnuliEer ieil& and purple* dan hardly lie- w 
tlwtrmifihly railed upon, and the carmine and 
eriniBon lAkcs, from cochineal, quickly give way. 
AmuHjt the yellows, raw ftitmuA. yellow ocliaxmas 
well the cmIihiuhl and Naples yellows, are quite 
ataliEes while Indian, chrome, and lemon yellows, 
ami *lao ftineolin. although Irsa oo, ore yet fairly 
durable,, but gamboge ami yellow lake are not. 
Among green*, oxide of chromium undergoes no 
cbjMUrt:, tarre verte i* practically jMirmaisen t , and 
so also is emerald .green, Imt it is blackened by 
contact with cadmium yelLow, Among iKnowna, 
sienna, raw and burnt umlier, capitagh 
brown, and Caledonian brown do not at all fade; 
but liarclly a? rupeli nan be raid of madder brown, 
Cologne earth, and Vandyke brown, although 
these ate fairly durable, Aspbaltuni or bitumen 
ho* a tendency to move on the canvas unless very 
carefully praiired. and its rich brown colour is not 
altogether permanent. Lamp black, ivoiy blank, 
and charcoal Mack a™ quit-o durable, so uleo are 
flake white, zinc white, and baryta white It is 
general tv the cute that ft colour prod. need by a 
luiituro of permanent pigment* L* al*u permanent, 
and it may he added here that Jlake white \ white 
lead], ao much used tn mix with ollter oulcmra for 
light tints, is liable to discolour when exposed to 
&u I uli □ R'tbsil hydrogen 1 an occasional impurity in 
e&W'gaa), and this colrntr baa aLao u tendency to 
LaminlL when kept in the dark, 

The ftUivo remarks on colours made up with oil 
npply equally to water- colour jugmonte, with u few 
exception h, 'fheeo nrx; vermilion, eajieelully if ftsdi 
liciaf, Naples yeltnw, chrome yellow, ftm! madder 
brown, Lite permanency of wludi cannot be relied 
upon in Wn-ter-cotoUr^, under which h c-itd r*njte 
further r-emwrliH on tliia ^ubjeef will be found. 

Fuller information about the pigmenta named 
nhfjve, as well a? ulherw, will be round under the 
heads ASPHALT, llr.AC’k, liLHE, GREES PKittESTs. 
Lakes, OvitntH. PdkPLE CoT-ri^EH, Rto Colquiw, 
ailiS YELLOW CoiXJUR-S. Tli# oik and varnialses 
lifted evs ruetSia for pigments, as well ns the nature 
of the prepared canvas or [raper naad for painting 
Upon, have all a bearing on the presei vation nf the 
colours of a picture-, 

FlugltTN rtrt! f- olfc-i of medicinal ag-onte con- 
aiatln^ ul ’■adhesive substances, spread upon Wthet 
or cloth, so aa to stick Ifl the pftft of the body 
to which they fcr$ tjaplied." The plasters of the 
BritLsh Pharmacopoeia owe their udlutfli vc-uk.-lh 
either to a combination of oxide oE lead with fatty- 
acids, ur to thft presenca of a tenacious resin, nr 
(0 both. The most important are lead planter, or 
diachylon, which enters into the cnuibpoailion uf 
many of tjic ct-kens; re^in nml pitch plastem ; 
hi'lliukmzuL and opium plasters ; ninjircury acid 
aidimontacuitL and mcicury phutera- and oantlui,, 
ridw or blistering plaster. Some of tlie ntost 
tekiocifukhly adhesive of pl-isccr-s ( n<d in the Phar- 
ikNLC(ki>ojia ) are made with preparation 5 uf liliIIjl- 
riiblH;r, Court ot fttieking plastor, fur dierMiig 
aliglit wotinds, cnn&bsL^ uf a Ibiu layer of iftinghv-' 1 
spread u|Ktn silk, runl iliFTera from tlie utlrL';i-H uil-h 
tiOdmil in reouiritig be softened wich wanik wafer 
before it will adhere ; tinhllieiL , U j L-"s Skin (j[. (.| is 
al**» ;iiy*l fur t-bc same rnii]npe. They are employed 
wrtlL two distinct dnm-viz, to act mcefiaiticlrlitf. 


jl-; by affording aiiilidal Hup|jott tu weak nmaeulat 
stnrctuTCH, by preventing tlucatcncd or teHiion? 
eMairsAl ioua, by pruiftclijiy porta already ifotpiriittwl 
from the action of the air, &c, \ and to act um/t 
t'innily jl* <inli[i ter-irrLtftAt, sliuniiaril , dj^eulicnE, 
alterative, anodyne, tS:c, 

Poison ii commonly debited fr> l*i a .siihslonce 
wbich, wheiL iidtui nister ed in small quantity, is 
cel p oh l a of acting deietciiously on the I.Hnly ] ]>nu 
tins derinitimi is obviously irm pch lrjct*d, for it 
would exclude iiimuejijUH Hul^taiiceh wliieii are only 
|Khi^:>hcnLH when tatministenBil in large dcieon, os Llie 
mil] Lh tut lead, antimony, &e, ; lienee the quantity 
rerpiired to kill nmoL not eiLfer in bn, the definition. 
A good practical definition of a poison is ‘any sub- 
alanse nr kufttter which, whori inttnducedl into tin- 
body in any way, (miei destroy life by its own 
LifieTrini. ^naJitiei without acting rnecliariMilly. ' 
This definition inchnlea jmjLwji-ioiib oolbln, liquids, 
and gfitvjM of deBnite eheniiea,! couqKiHitiott — tlie 
p nah icts oF decomposition nr of Ihnelerijil or^ftpiahm, 
and tlie virus of i , u:i:il;ji:>u!< di>eoaeh. ['lie Mat 
mcntLiineil jjnyluet! the symptoms o-f the variou?, 
itkfectioua ainl contaginnr lI i^ojuies, and i*.r?; not 
included in treatise' im -|>oisi>tia. The others art 

cbueiiiied miiEietiiiiefL according to their *o-utcc, st> 

miueral. vsgetaf-le, ami animal ; or liauc Cna- 

v leniently according in their actiun, jls Iftflutitt. 
fr'art.vt u v, rand Naftoiitti-itritnHla, 

Tlie Irritant#, when taken in onl biftry -liae*. 
speed ity oecumoi! lIlL^^^l!y , (urmlmg and 5 mpim., 
ami aevem alnisniinil pain. Tliey set clnelly on 
Lhe e-LoTsiach and intentincH. which they irritate, 
inflame, and frequently eoirode, and may thus 

oceeuiiHjn itl&iraLion., perforation, or gwiyrcne, 
Amongst thove which piv^ess, corrJKivc pniijsirlies 
are the strong mineral acid*, eftiifttio itlkAtseH, cor 
Tcuuve snfdiiiLiLi«, LVr. ; whilst among the pure irrit- 
auta which exert no destructive chcioioaL nclion 
on the lioHucft witki wIlUJi lhay i-^une in coota-ct 
U»y V ktioulAOiiad eonLliaridop. The A'trrrol ic# act 
special Ly on the brain and spinal h.-cuvI. Amougil 

their most f’lnnrmnL »,yiiLpL(i:Lis are giddiness, heud- 

jlcSio, obscurity i if ai^ht or double vision, stupor, 
lOKH of power of tins voluntary lunaduM, cnmnl 
sions, and. linftlly, nmip-ltta coma, Thaso pokona 
have n<r rwiL'id, burning Laetc, nor do they uaually 
givo rise to vomiting m diarrlmiiL, and, except- 
ing a sliglLt full mis* of the cerebial veaMils, tii^y 
l-uftvc no Vi id I marked ix^t-inortenL appearance. 
Tlujy are Few in nnmbcr, and plopi^ n>f them belong 
to the mineral kingdom. The Nurtutitfiarriia/itit 
have, aft their uftir.ii implies, a mixed action. At 
varying periods after tiLBy have been irvrdllriVod lliey 
give rise to vomiting and purging, ILks- irritants, 
anil sooner or later produce stupor, Minna, parflly-sw, 
jLrid convulsions, owing to tliojr cfTiwi mi die brain 
and spinal marrow. An f*niiliAi- examples we may 

point to monkshiftMl, tobneca-, and poisonous phtssIi- 
rormift SdiiLaLimo* the maro vhilent of the poiennsi 
bereelafsed as irritants are imuie iiico a separate 
group — , the narcotics are put under llie 
hi-ad WtHToitct ; and the /jetsams puivons are- tre»k*l 
a* a separate cla>^. 

Under tlie liaoil of I/Y/tunt Poison* may l>u 
mcliidoil [I) Mineral Acids, m* snlphuric, nitric, 
am I hydrochloric add* . vtj^sla.hle acids, and some 
u-F tlicM' AftltH, .i* oxalic acid, biuaxalate of po-ta^h, 
anil fjLTliLTic add (iiHlneeacf half an ounce nr uiuruj; 
the alkaiie^, a^ ]>carl-JL.ilL i;carh£uLat« trf jjotsiiliJ, 
so-op lets (earlMnpate of snlak ammonia and it* 
Sesqu karhonate in strong solution l and iuhIaUmi 
ediujmundE, a« while anomie ( araenious aeul), 
yellow arsenic Forpiroent-I, camieivo snblimaic, 
pernitratc and other salts of mercury, acetate of 
lead (sugar of Lead | an do*M of au omac* and 
upward*, sulphate o.f rejpier Lblue vitriol h suli- 
i l i ■ * i l t » i of copper ( venli^ris), arsenate of copjwir 
(ctmtnionlr known aa grteu or emtyttfrf 

tfrecti, which ha* baejL eiiLplo-yeiE under the name 
of ertrari of apitiftrii for colouring confectionery), 
taiLarateLl antimony, chloride of antisiansy (butter 
of pniliatmny l n ehhudde ttf xinc i Slj Vl. Ru rnott'a 
FluiiL). nit i ate o-E halvc-r (Innar eaufttief, ftiilphake 
of iron ' .'iii -pcr.LH or green v itriril , and bii loiiAiate 
of pdtiyili ; f2) Yejjetahle Sul ■stances— viz, colo- 
nyntli ftijiL gainliogs in large dow*, Hnvin, ernbNn- 
oil, elaterinui, >^c- ; mail {3> AiaimoJ SuhstAACftH, 
Much a* cftiithariHles, to which must 9m added the 
oceoMo-nal cases in which san*uges, and gerUdii 
fish anil molluscs, usually’' quite Innocuous, act 
Aa irritant roMBons. The L von:of ic Poisotu iuctndej 
opium, hydrocyanic l nr pruasiaf acid, -cyani-ue 4,f 
potansiupii, henbane, aloohol, ctlier, chloral, and 


chloroform. The N<ircatia>'ti‘ritftiit Fouwti# inelado 
nux voioica, meadow saffron (Golcliiemn), white 
bcllebisrc. Eoxglove, -roan nmn bcmhick, water Lieio- 
l oc-k f T?j'no*u h heraiLovk water-drnpwei't 

[(Etmnths ttocubz). Fool’s parsley, tli<n-n-*]*plft, 
LuonkahocaL or acemte, deadly uightahaile, tobiKO, 
Indian toliAWQ ( Idbtlift i«/frf(Ei] r the hark aaid 
sftfids nF the common laburnuan, tlie berrifts oaid 
leaves of the yew-- trew, siiai l p.nta'i it kiiida of funuj. 

Tim en*e* ua wliiali ihere are aiitulotcs qunblicil 
lo neutralise dieniicullv tin? sutinn of Lhe pen son art 
few in iluiiiIht. Fur (Ik tnimml aritis ehalk 
or maeupsia in a eater must be used, wub the 
view nf neiiLralisiug them, after wbieli milk »|«rinl i| 
be gtv^iL freely. The s/IaFi'm i-ehJ tfirir Hute/t>xta; 
m ust In neutral UmI by vinegar and water, o-t leanou 
juire auLxc'1 with water, after wbieli milk sUnnId In; 
givcti. i'd-r C'lfiT-L.'i" -’■'i-j'.'f the aAthhi-t# i -■ ciinlk n-r 
iiLH'mcsia in water, by which an instdublu oxalate- 

0- f lime nr ntagnc*ia a a Eu-rjned. FiPr ti/'mnttc the 
bydrated perexiclenf iron lift* licm rcganled a* an 
antidote, lmt it=- uflioary 1 -: dunbtJiil. V r oiiiiLLijg 
should be excited hy !]■■■ adminl-sLiratiiiit of a scruple 
n-f 5 it. I plialc nf /inc in warm writer, and, after Lhu 
aLoiuach has Mon well ideareil nut. ileiiiulocnt llnid-s, 
hucfi Jts flour maiL water nr milk, ftlamhl hn given. 
Cfarresd'rc tHfflffiifttf cotnhui'e* all milieu ( white 
of cpg), and fo-nti an juarduhle inert mass \ JrriVftf, 
of tiTur.r i* neutrftlirted hy chloride nf * odium (dmi- 

mon salt) di^dv^l In ',vali.a' i turttiral&i ntitiuurity 

is to a gre. lL degree rendered inert by tfie aJiTuinis- 
tration nf doosetinn of liark ot gaH-mEta; ,xnil 

uf.ititle of it- <ri in, rendered inert hv Hie adruanislta. 
tiori of *u!phate uf Jhia^umia, vrhich ce-nvcri* it into 
an insoluble *ijl[i3nttc nf kail. In ail eOa&i uf miIji- 
|. tec ted poiMMiut* in which Ihc nature of the poisun 
is not known, the *afc«t muii-ihj iaiLtotiCJC to prtsiuce 
vomiting by sulphate nf rinc, or in its absence by a 
dessert-spoonful of lioui uf imiHia-rd M-.iM-smniciJ in 
tepid water, and is cunlinus tlie vomiting till all 
tlLS eontents e-f the Htomeeh nn; disefiArjriM, after 
whicli in ilk nliculd In given freely. 

Most of tlie known gases have a poisomtuH iH-ticiis 
wlicii inhnlcd LntAr tlio lungs - 1 in these Cftses death 
may be due simply in MurliKialiotL or to s specific 
action of the gm. Carbonic Arid (q.v,), altuongh 
KulibuiL ciri[iSnyi^L as;, an in*lttinu:nt of niurder, is a 
frequent eau.se of socidcnlal death, ami in France 
i* a common means of self -dofttruct ion- It L* 

L^Lahlis-hod bv uupueroh experimenta that air con 
tainiog more than ont-UM,tS of its volume of crt- 
Iftmic add will, if inhaled-, destroy I Lfr. 1 iri uulei atid 
tire higher naimabi ; when iiilufed with two oi more 
voluiiLCft of air it can he breathed, and product* 

KyiU]j(jHimS (if -vurligo iliiiI ^.HHiLciidrnry , ilikI su great 

a bh-i- of iijitHcnlar power that the individual, if tn 
an erector sitting (K^ition, falls a*, if ^tiuck In I hr 
ground. The re-^p nation, which at fin-tv-, difficult 
atul HtertorouK, Irecomes naapeadeih The action of 
(lie heart isjit llrst violent, Imr. r-»nn i-lulpm, Henal. 
Idlity La lost, arid I he person i-ickw falls into a cotua- 
tose’ or death -like cto-tc, Those wlio Iirvh; been 
rcftiisctfitled usually feel pain sn Lha head and 
^etirial scutncea of ’tlie body for tame Llav*, and in 
a few severe ■.i-ityi.^, patal.i si* of tho muscle* nd (fic 
f;icr ha* u.:m, ii ned. The p;Lt:i-i,l uiui-t, of CuUli-e, 
be at once removed from the jujiaonone atmospbere, 
after which ariilicial Tc-j:jMr3Ltioi] idLnuhl he haii 
reciatrsi; (o. If the skin t* warm cold water may 
bn poured on the head and spinet white if (.hcam- 
face M l c*dd a warm 1 olc.Ii simula lie emuloyeif. 
’IVkcti respiration ia re-establiahed venesection will 
often relieve tlie- congestion of the vc**e]fc C| I the 
lg-atn . The inbmbaiOtt of oxygen gas ie said to 
have Iiim-il uf service in these cues. Carbonic orirft 

1 - a .-■ i ; li i ft---ii'e v:is.-n, and ia presern in ,-i>.al gAs 
and in rhurecftl fupuc*, Eotlb carixinic i-.oiii and 
CArijohio oxide net &s jHJwejfuJ narcotics The fatal 
]>oworof ordinary coal-gas a* an sLftghyxiant and irri- 
iraiLt I* prnlmhly due to rhc o&rbonic oxide pie&ent; 
the post - 1 sort cm appearance* at* very aimilor 
iu caftcs (if piusniLtrig hy cuftl-gas and by carbon i-c 
oxide. Hi<l}thutrit{xT hydrogen, which occura abmnd- 
antly In ioitl -iiraiiiiM, sewer?, cftsspHMla, A-e.. Lh a 
giLMiftins- jjiibMiiEi whose etlcctfl are often noticed, 
Nothing certain i* known of the smallest ]innmr- 
tioai or 1 1 lift gaft miisiwl to destroy human life; 
but .a i r iiLintCtmiEi jj uraly qtdk of its volume of this- 
giLs will Llentroy a dog; auu when (fic riui nxiaU 
in the propurl Via of . t fl th it will kiil a liorf-t. 
Ibiring ihc emtfiLroction of the Thames Tunnel 
the nsen engaged in the work suirered severely 
front III* presence of this gas-, which vas probably 
derived fnjni IIi-h Aetion lif the water on tbs iron 
pyrites in Ike clay, and which issued in sudden 
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burst* frail i (Em: wa|Ik, By r&qjirisig Llua h,»;i ictrK- 
"lie a-tro ingest AELii bids I ' rabui-t men were in the 
•rrn .1 rue- of s few nonths ratneed to an extreme *tato 
i'f ■nyliiLii.'it.iiiri, n-r.il M^veml ilii/il Thu s;, j!i|'iii[n: ! 
■yiitli which th*y were fii-it affected were pdiimess,, 
rickncos, and general d cbility ; tlm-y became enta- 

■ i :LL-;!>i . fi -II into jl -i I I 11 W fever itffrOUl pftjiied 

by delirium. 1 n tilts cue the dilution wiw extreme ; 
when tire grv; i* liYOfltfcici! in il iiuktt poneesilratod 
four! the |1«rsOh h.jriSi:il LLv fitllft, apparently lifeless. 
It appears to net ah a narcotic ™i»nn wbeln coiiccn - 
E rated, but like a n-arcoi ■■ritii-»Lt when ijsnch 
il LI 11 red with air. The action of the vapour of 
ad/ ituii? of rrtfluwMfifBt, which is also commonly 
jirexent in capriole, fie. , is probably Hindi the 
smilr' [v, that (if sulphuretted hydrogen. Many of 
the giise-* which are only found op products of the 
laboratory arc in tli* hj^heHt degree pricecm™*, os 
ors&iiiurettftj hydrogen- but aa few persona rtiJi the 
risk of inspiring them it is unnecessary to enter 

into details. . 

In tecre-t poitoniog various 

preparulinris of a-mcnic Mem once to Imvo b$on 
JiiOSt frequently HMtl, Til the 17th century thin 
atrocious practice Itecanie of Apecitilly frequent oc- 
currence i aEid from this time it raptiily increaiwd, 
spread over western Europe like an epidemic, 
aitil Eii-Citiup gradually ;l regular branch of edu- 
catiun among those who professed n knowledge 
of chemistry, magic, nr astrology. Tlicse persons 
regarded the knowledge of tin: mode of prepar- 
ing secret poisons an of the highest IbiporUMsoe, 
iuni many of them realised large minis by the 
ante of their prepiis-AtitHui, ■.ulI occiLstiinalty of tlie 
secret of their composition, It waa in Italy imd 
Franco that this art woe chiefly practised and 
brought to tire lijjghfiAt perfect toft ; but it Hcente 
alao to have prevailed in EngSaad to a oiirmidiT.'Lhlc 
extent, for in 1:53! the poisoning of seventeen per- 
sona, (woof wliujn died, liy i Iih: of Rochester's 

cook Jed to the passing of an act which deviated 
(he employment of urcret pnlurins to lie high-treason. 
And .sentenced tljcia^; wlm ware found guilty of it 
to be. boiled to death. Tills act was rcufe&ted in 
1547, 


The only 11 emEun tiled Ln&tahce of t his^ crime 
which appear piwiiineiitly in English history is 
tlie inumler of Sir Thomas Orerturj' (q.v ;< by 
Via count RncliCftter (the favour! to million of . Iilsh'h 
I.;- and liis wife, the lEiioned Countess of Essex, 
Prince Henry was fafacly supposed to have been. 
pOtsLiEMid by hia fathsir, . linrn'H I. [I Bill); ilili] Jiljcih.'s a 
own death was eiuiitarly oeerilied to nefarious 
prarlicis otv the part of thick ingham, nay, ovon 
of Chatltt I. ( Milton ). I n'luial'tKlSy Hitch ivas 
the popular impression at tiie time, foi Ur 
l,ainh, a conjuror and quack, who was be- 
lle ced to havs furnished Ilueltiiig-liftm with tire 
poisons, was eoiKcd by tfie aagrj r popuEara in 
\\'(kkI Street^ Chcnpidc, Lngidtm, and beaten and 
stoned to death. Hut it was in Italy that ihix 
mode of poisoning wjlh most prevalent. Thera, 
judging 1 ixmi tliij writings (d vju inns aicflims. It 
eeenia to have lieen EiMiked upon oa a nnt unjnatifi- 
able pitwoci I Lng to pot lid of a rival or cnenty hy 


ware spaed ily dieealved by the sickncati and death 
of the husband t and further btquinpi iftsultod in 
tire slh+eooery of a HariKt society of young matrons 
which met at the house of an old hag, by mine 
3 1 ioronynia S]iara h a rc]o>tod witob And rorLune- 
poiKou - t ami fn:m till 1 time of tlie Liuntiaitl invasion 
down to the l"tb centuiy Italian history toe-ins 
with inutanocs wlLlch sufficiently sEmw that poLBon 
was IhitEi thu iavounte wea^reu uf the oppreewr and 
the piotectioEi or revenge of tire oppr™wd. Tbs 
Itorgiafi. lq. v. ) a.rc generally singled uut and held up 
to tire linTTiir ami detestation of mankind ; but as 
far oa their SKHWnings arv crinccmMt ihyy merely 
eisip loved tins mi‘thi nl of destroy log their adver- 
saries a little more frequently than their neigh- 
ItCrtLrH. To JlllOW the ]Hqjuljir [Heling Otl Uttfl 
subjwitwe irmy Instance the ease mentioned in the 
Mt-muirt* of .Henry 11., fifth Unkc nif Guise, of a 
soldier wire was rcqiuwtod to rid the Duke of 
Gcnnato Annese, one of bia opponeota in Naples. 
A&acii&iiMtiiQn wag the made proposed to ths soluier, 
hut lie shrank w|(li Joirror ftoiri liie fluggention, 
stating at the name rime that lie waa quite willing 
to p&i&cM Annexe. It wassliorfty aftor the date of 
thts story fltMbHl'At sfsirat (.anLsOMiog became so 
frequent; and the CaflLolic clergy, d^pito the rnlea 
of "tire conFissinnal, felt tligJinBelvea bound to 
; i.i.-: m 1 1 1 l i j 1 r. Pape Alexander VII. w'ith the extent of 
the practice. On iaveatigathtn Lt was found that 
jdnng whlows wet* extmordinartly *bnndaiit in 
Rome, and that most of tire imbappy marriogea 


toller, who supplied tlwtoe of them who wiabed to 
resent tbc in fidelities eE their husband & with a slow 
JKHSOri. clear, Liistehcis, und limpid. And nf strength 
swlticienit to destroy life, in the course of a day, 
week, runnth, or number of months, ns tire pur- 
chaser prefer red. Tire hulrefi. of Rome bad been 
long Acquainted with the ‘ wonderful elixir' com- 
pounded by E.il BpiLru j but 1-hoy kept Ilia secret fin 
welt, ami mode £-nch (.“FTectual "use of their .know- 
ledga, (.but it wan only after several yesrs, during 
whtch A laqgtE EimaLlrer of EinAiifipfictod yiidiins hail 

peri!! bed. and even then through a cunning artifice 
of tire police, that (Ire who;o piwccedirigfi were 
brought n) light, Swa and thirteen of Irer 
compianionfi were hanged, A largo unrulier of tire 
culprits were wliippal liaLf-naked through the 
Atieeta oi Romi-, n-ml h. ntn: of the high&st rank 
suffered fines and banialiment. About half a 
century Afterwards tire nliswavery win made of a 
aimiLar dgariiaaticn at Naples, IreadrsJ by an olil 
woman of threeseore anil ten named 'Voflania, 
who mAnufoefUretl a person siinlkr to tliAt of J-a 
Epara, and acid it estanflivoly in Naplfia under the 
name of is, and even sent it to all parte of 
I Laly under tire moire of * Manila of Si Nicola of 
Rail,' giving it tfta aama iiorne as the renowned 
rniractilous oil o£ St Nicola to elude discovery. 
Tins poison, now liest known il> tlie 'Acqua 
Tofana'or ' Acqua di Penigia,' Lh ft*id by HiJine- 
raiann to have been eomponruted of araeatcil neutral 
Aalto; wliilts OAreUI state* Uiftl U wa* cryatalliseil 
arsenic dissolved in a laige quantity oi water; but 
bi>i I > rujrcethatit produood ita affect almost imper- 
ceptibly hy gnulu.il Ly weakening tire Amrelito amt 
nwpiiatory organa. AfceT having directly ot 
inrlW colly caused tire death of more than 600 
pfiisuiLfi, Taflania was at length aeived, trieii, and 
strangled in 17 lit. h’roui tliia time the mania for 
fioeret irelMiiing irfAd unity died away Lei Italy. 

Catharine de Medii i Iiha been ft^qtrently eliATjfed 
with wholesale poiaoning, aud in EiUS four of the 
Srottish coremsusrencra who had l.recn prasent at 
Queen Mary's nuLiringe to tire DjiuphiiL v.rerr 
poisored, it waA believed, at Dieppe. Uut it 
was .’ill, mi. thy middle of the L7th century that 
this hoLTihle practise seenin to have Irecome iiLO.it 
pjTvalnne in Fiance. Here, Loo, the agetite 
were married women, and tlielr huabinds tlie 
victims; and, as In Italy, the extent to which the 
practise wrs oarrleil was fim-L made known by the 
clergy. The government, acting oo the indornia- 
tion thus obtained, seized and im prisoned in the 
Bastille two Italians named lisili and Glaecr, who 
warm EnspecheJ uf having been the reAlittfAetacera 
and venot 1 to of the poisons. □ iaaer died in prison ; 
but Exili, becoming acquainted with another 
pritoner named EtCiui?, l'hm iiei i 11 ji i i!M.L<!il to Liim bis 
aernet, which the latter made couBideTable uac of 
after Ida reiEa.^, compounding in particular the 
[Kiifion known &a J outs;ew[on powder,' wlrleb sub- 
sequently lAAuLrnc so celebrated, ft was the same 
Sit Croix who playmi auch a prominent paii. in tire 
tragical hiatory of tbs MAvqniKO de Rritivillierfl 
1 q.v. I- Peuanticr, tho treas-urer of tlie province of 
Languedoc, And tlie Cardinal do fSoniEy were Im-tli 
pupils h>E St Croix, and mians^esl , tire one to pave 
tire wav for his own advaTjcomEnt, and tlie other to 
rid himaclf of his numerous cTcdltoia bv the 
ndminbtratiofl of iKdfion 1 but the great influence 
nf theae men and the want of direct evidence 
barred aJL proceciiings aijainet tlieau. Beerat poison- 
ing now beenree ffiAlunnahlc , the paaiiooa of 
jealousy, revenge, avgrke, ojid even ]h: LL y apite 
ware all p-atLshod in the a&Ene way, and aa u 
necescary conaequerice other offence* nlecreftAed in 
proportion. The piinona tounred with fluapectod 
'TMimuLls, ii-iii i.lm L CliAiubre Ardentc'waa In.sti 
tuteiL for tire special purpose of trying tEieee 
oircndcrs In Haris this t-miic was chiefly in the 
iititidh uf tWfi women named Lavoisin and Lavigo 
reus, wlio combined with (he tiytorreildc uceupa- 
1 i ■ 1 il of nod w ife that of fm-lucre .teller, aud foretold 
to wives, the decease of their huabanda, to Trebly 
heira tliat of their rich lelativo.^, iaking rart it the 
.siliiih: tinre to be inn I rum rut a I in fulfilling their own 
p.red ictioisa. TEreii- houses were frequented by 
numbers of alL classes, both from Paris and the 
provinces, among whon> were lEic eclebratcd 
Slaiwhnl de Luxembourg ( q.v. ), tire Duclw* de 
liouillon, and tlie Counter do Sblwora ; (lie two 
former of these, howAver, went merely from 
curiosity. L&voiain. and her confederate weto At 
lav-t dieenvf red, tried, eorelvaimtid, aemS burned alive 
in (lie Place de Grave, S2d February 16S0; and 
from thirty to fifty of their accompSi™ were hanged, 
in various citie* 4iF France. Eu i^Onirren Siad fhis 


Atrocious prAntuiR Srecn tliat MaiIiirs de Eevign^, 

in one of her lettem-, e*.ptetiAes a fear lest thr terms 
L FT0irelin!0Ji ' and H poiBonsr' should li-ersnntaayiiiony- 
meue. For two year? after the execution rri t*re 
two ParijMAo rediiflne'rt the crime continued to be 
Largely committed, being fostered liy tke- impunity 
with which ofiomltrs uf IamIi rank were alluweii to 
escape ; and it wan not till more than a hundred 
parauna had died at tire stoke or on the gallows 
that the government aueceeded in aupptesaing it. 
Tire niofi in fnr aeciet poisoning lias not eince been 
revived to the same extent, (hough isolated 
instances of ite practice have occasionally been dis- 
covered, particularly in Hungary, where, within 
thu lost half of the 19 th cChtwy, very eatca- 
ordiuary disetwu re? Iiava at different limes been 
jiulhSt id Ure ptevaieuce of thh J rightful crime 
among the peasant wUlirem During tlte (injCH of 
slave Ty tlie ulieali men among tlie negmew in the 
Wat Indies were credited with ^ lining expert 
poisoners. They uaed vegetable pebons ohtsnnod 
from plante, *n:l there caii tie no dnulrt were oltea 
instrumental in gelting rid oE ty-ren ideal or otlier- 
wise objoCtLonohln ruinatere. 

Poppy (/'oijfitwh a genua of |danta of the 
Batumi order Pa|Kaveratefie, b*viBg' a catjrx of two 
(or laroly throe ) sepals, which vory oocrn fall off; 
a tortilla uf four {rarely petal* ; nunneroiL* 

atomens acated 00 a racsptacEo : the stigrna crewu. 
ing the ovary, without a style, and in the form of 
4 to 20 rays ; tha capsule opening hy pores under 
the persistent stigma. Imperfectly divided into cfdLs 
by partition a as nunretoua aa the mya of tie stigma, 
hut which do not reach the centre, and the soods 
extremely miicierena. There arc numereua specisa 
of poppy, iiLoecly nativea of Eunipc and Asia, some 
oE them fonnd even in very northern regiona, hut 
moat of them its thp warmer temperato parta. TEiey 
ore herhAceous js-laute, oonual biennial, or peren- 
nial, mostly sprinkled with iKriatly lialre, They 
have a wlsste milky juice 1 a disagreeable naicoric 
amcll, pnrlpcularly when bniimjrl ; pinnatifid or 
hipmnatihd laaves, more rarely jagged or toothed 
leaves; and largo showy Hovers, winch re&dily 



Opium T-a-ppj (/" iipa-rer urtriffcniHiJs 
n, wtolfi plant; 6, no^vriml KaT; rLpn mpmiLt; 4, m-l ami 
Hid lull Ufitn, r.iiiiT^rii. (Ilviiiluy Aral TftoUfi.J. 

become double hy cultivation. The capautfA are 
carious Erom the manner in which lEiey fling out 
theiT aeeilfi when the plnnl 3a ukuken hy (he wind ; 
each capule being somewhat tike a round os- oval 
pop per- box, 4lli holes, however, nob in the top, 
where rum might g*t in Iny them, but under the pro- 
jecting rim. Ite iat bhe most important a-peol($ \ M 
that known as tlie Opium Poppy (A ionitis/cnEHi- E, 
ul*o enlleil 1 he White Poppy aaiI the Oil Poppy (&ca 
One m I. But the *sruc speeiea is important 06 
account, of the blond fined nil of the Eeeds, and is 
in nr ! 1 Cub :rn toil US an nil |'!ilil(. Poppy -oil Ls ivi 
fiiveet os olive- oil, and La used for fdmilat' purposea. 
It La impurterl into fSritein in conBiderable quanti- 
(Eba from India. The pop|rj‘ le adoo 0xten4rely 
cultivated for si in France, lielgiuist, and (iermany. 
The stae arid lemniiftrctore of this oil were for a long 
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time, during the IStli century, strictly |iru!i Lbit^-d iu 
France, from a mistaken imtEon that it must jpftr- 
talte of tlufr narcotic properties of the milky juice 
cJ the plane. The Feed, however, eoDt&iUH no 
opium or any narootEe principle, and wilh w&IE 
kn<V*h to Vhft aueie-Ma as a pleasant article of 
food, fit to be eaten by iteeli or with bread ; 
«mf German cakes bare pejapy-rttsd plentifully 
sprinkled on the top. The ot I expressed from it 
ic perfectly wholesome, and Eh much Uwd in 
France and elsewhere a* an nrttiJc of fond- It is 
believed that one- hall of the *IL used for cooking 
And otherwise, for alimentary purposes in France Eh 
of this kind. The seeds yield about 40 per cent, of 
oil, and the oil-cakc is mseEtil For manure or for 
fcttiisig c-ai.tlfi. The oil is sometimes used by 
p&icttnr and by eoap-bdl ctu , but rt bn mol jmed 
for bamin^. lb the cultivation ef the poppy for 
oil the seed ie often sown in autumn, where the 
severity of wlflter-firwte h* not to be feared r in 
mere northern parte ft is sown in spring, and sOInfl" 
time? she seed "s scattered on tlie toy oE the snow 
with which the groirod k covered. Ueinj very 
h iu.il I It needs little or no harrowing. Early cowing 
is favourable te tbo eric of the plant and the 
abundance of product, Hoeing and thinning are 
wl vunLaflMun. An open hut rich boil L* best for 
the poppy i and a sheltered situation in neecaHar-y, 
as in exposed nrinationa iiimii of the seed is scat- 
tered by the wind. The poppy does not exhaust 
the land so much rb colsa. rapt, and sculi* Other 
oiE-planls. Harvesting ought to begin when one- 
fnurtb mJ the capsuleo of each plant are open, it 
is accomplished by pulling the plants in Hti-rh a 
manner as not to shakn the seeni uni of the cap 
Hdle.ii, and tying them in sheafs, which bto placed 
together in an erect or slightly sloping position, 
till the ripening of tin) consul m m completed, when 
the Heed Lh taken out by bhakibig the capsules into 
a tub or on a cloth, great eara being used to pre- 
vent- any earth from the roots From getting maxed 
with (hem: Rome farmers in Flaniiet* sow poppiee- 

in alternate rows with carrots. The variety of 
jKijjpv i'IllihI v colVUAtel as iul oil -plant has flowers 
of a dull reddish colour, large oblong capsule*, anil 
brownish seeds i bait the white-flowered variety,, 
with gEnbnlir capsules and white seeds, is also 
used. Tha Oriental Poppy (/'. orimtair), a native 
of Armenia and the Caucasus, a perennial species. 
oh afteu planted in gRTdmH non recount of its very 
laTgCh fiery-red flowed. Ita unripe capsules have 
an acrid. alinoot burning taste, but are eaten by 
the Turks, and opium m (ixtroeted from them. 
Several specooH art British, all of them local, rate in 
HDtue place*, and troublesome i^eda in cornfields in 
other places apparently quite similar in climate'. 
Among them is the Lorn Poppy or OurmuoB Red 
Puppy [F. rhotas'i, with bright- red flowers, and 
deeply pi nnatifi d leave*. The petals are muci I ogiri- 
ou*. iiria slightly bitter; they have awlight narcotic 
nruel I ; and a syrup made of them in sometimes used 
as an anodyne in catarrhs and children's complaint*;, 
hut Itiey are more valued for the rich raf i-x>lou r 
which they yield. A variety with double flowers 
is cultivated in flower.gatdens, under the name of 
Poppy. Among the anciortte tha poppy 
waa sacred to L'crcs, 

PoHSfit* a dietetic |*re»Jratioii, made by curd- 
ling milk with sons'* acidulous liquor, such as wtite, 
nle. or vinegar. White wine m sherry ift usually 
preferred, but wumiti m ea mLi I ale is used. The milk 
la boil i'll, mid whilst it is still on the lire the rioLib 
ulous matter is added i if nl^rry, nltout a wine- 
glassful and a hall m the pint of new milk is the 
proportlorj, or t^ica the quantity if (tie, A tea- 
spoonfuL of v-megisT or of lenion-jities is sometimes 
need instead ; one or two tablespoon fill a of treacle 
may be added, to sweeten. Taken at bedtime, it 
is used for colda and coughs. 

Potash. See Pdtaihfhii h. 

Potash Water. Bee Axiuted 

POtassJniD (ny 111, K, erjuiv. 5ft J EH one of tho 
alkAHne uic-tek. The letter K is eeleeted as ita 
symbol, as being the Bret l etter of A>. r i, tbo Arabic 
word for poteah, tin; letter P being already taken 
n_s tite rptbcl for phosphorus. Tlic foUowlng ora 
the chief charactera of thin metal It is nf a bluLah- 
white eoSuur, and presents a strong metallic lusfrc- 
II melts at 140-fr ((53^ C.], And itt a red, beat La 
converted it>te vapour. Ita affinity for oxypen is 
an great that on exposure to moist air ib imme- 
diately beromte oftvered with a film of Oxide, and 


hence it must be kept fujiew the surface of naphtha. 
When heated it bums with a violet flame. Ita 
intense affinity for oxygen ia well shown by throw- 
ing it into water, on which, ficmi its Low apeetfle 
gravity, '905, it floats, Tbo metal abstract* 
Oxygen from the water,, and forma oxsete of pntiwi- 
sium (pot*sb | ; while the liberated hydrogen 
carries off a small jjurLion of lii& vnlatilLsed potes- 
Hiiiin. and, taking fire from the heat evolved bv Lho 
energetic ehftaiii'al action, burns with a bri[liant 
violet- flame, Tlie experiment in a very Leant iful 
One, the burning metal swimming about rejdtlly on 
the water, and hnally disappearing with an expl*r 
eion of ateaiii, when ihe glohciLc of molted potash 
bccomins ^■uflicicntlj,' cooL to coma in contact urith 
the water. 

Potesaium doe* hrvt oooue' in tbo native state, and 
can only be obtained hy the reduction of ite oxide, 
potash. In 3rtf57 Pnvy prepared it by decomposing 
ate hydrated ox ids ( potaab | by mean* nf a. voltaic 
current, inti thia proccsw is not applicable on the 
l*i E* scale, ft is now nmtolly manufactured by 
distil liag a mix Lu re of eierlM^nate of potssah and 
ckateniariji svn iron retort 

IF proper pro^ioriions are taken, the mixture is 
wholly converted into cariKmie wsidc and potaa- 
ojum, os is shown in the equation : 

Ou-te'DSlf- Vf I'C'tllll. (’iJhOTlIe ysiri.), 

KjCOj 4 2C = XL, + SCO, 

Potassium forniH Lwn cuinpounds with oxygen, 
v-:r., n jirotoxidc, K.0-, which -eoniititutw potash, 
ami lh airougly tuic, and a peroxide, Of 

thane the former ia tlio only important o-ne. 

J‘ i?! rtf A can be ptocured m tin- Ewihyd roue form 
by boating t-hin slice* oF tlie metal Eel air [sjrfcctly 
free from. ineiKiiire or carbonic acid. It ia wIlEhj, 
very- dclisiuetceii t, anil naunlm, When moistened 
with water it lsccomee ineatideasien t, and the water 
cannot Ijo e-x polled by any degree of heat. A far 
more important fiu listen ire is the Hydrate a/PaUmh 

tiT Ct Ei^ffe Peta&\ \ KOH ■= K^OrlfO), Thie is 
cominmily [irepared by dissolving cihrlsMiato of 
potash in ten timen ila weight nf water, and grad'll. 
ally adding to the boiling oolntiH^ri a quantity of 
slaked liiiR-, coual in weight to haif (he carbonate 
oF (totarii ltHBii. The resulting compound.-i art Car- 
bonate of lime, which Falla jl-h a lWBcirritate, and 
hydritte of potash, which remains m solution f the 
changes; Iw-ing expteiwd Sty the equation ; 

Qu-bcmta at □, t , r u, Qu-liOrw.1* o-f nvdnubd 

PrtOM.li BjmH Lima u,™. 

K|CO, -r C*0H,0 ■ OoCOj 4 SKOHr 

The clcaT supernatant fluid is romov^tf by Hloc*ntA- 
tion,, or by nttans of a siphon, into- a rttean Hiker 
or iron iiaain, and lh rapid fy evaporated till it flows 
tranquilly Like nil ; it ia then nilber cimt jnte 
cylinders in nmtallic moulds, or is pouted upon k 
cold slab, ami jiulidificH on cooling. As so obteinod 
it Ib very impure, hut hy Hnlutkm in alcohol aiul 
evAfKiTwtion a very pine article 5a produced. 

Hydrated potash, on solidiFying after fusion, 
otauraas a hard, grey EhIl- white, infir*C|ue body, t^ith 
a ory^-tallino fracture, ■which may be readily again 
['used into a co-leu r-leiw oily fluid, but w-hlcti only 
volatiliitt* at a verv higb tommratnnX. ft fc 
soluble iu about half its wdghi kliIi«i- nf water or 
of alcohol, and rapidly absorby both carbonic acid 
and mnLsture from the atmosphere, ft note <os a 
powerful caustic, and quickly destroy* hot!, luismal 
aud vegetable tioaucs, *nd hence ite auiutions can 
only Ite filterfsl through asbestos or pounded gloss 
Or aand. fte attinitios are ho powerful tha-t tew 
veescle are capable of resisting ite influence, fte 
Eolution roiiol Ite preserved in glawt lmttli L Ji lot* 
tita composition of which no oxkm of lead enters, 
as it has t-hc proirerty *>£ dsseol ving this oxiEb' 
out of the gli*HH. Veaaels containing silica ipnrce 
lain, earthenware, *c.l are dccom|macd, and plat- 
inum itself is oxidiwd when heated in contact 
with it. 

The ia!tt which potaah forum with acids are for 
the most- part readily solyhte in water, and colour- 
less. irnltevi (a*, for example, in permanganate of 


potash | (ho acid is coloured, Most of them arc 
cryatalEisabte, and they oil communicate a violet 
tint, characteristic of potash, to the flame of spirit 
of wine and to that of (be blowpipe, Many -of 
them occur in animal* and vegetable*, and (ho 
ilhIlh.-l of plants contain them in lingo quantity. 

Carbonate d/ Potash, K f CO,, is obtainod by 
btinriing plants in «r, r pit*, diteoLvjng the sf:bea in 
water, evaporating tall tbo sulphate", chloiidw, Arc. 
soparoto in crystals, and then boiling tbo inothcr 
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liquid to dryneaa iu iron pots. The quantity of 
pore wbotiate of potash contained in it ie Liable to 
greet variation, and for pharmaceutical purowwa 
it- must bo dissolvotl in water end cryatalLlftfln, tho 
crystal-* containing about 20 per cent, of water. 
Carbonate of potash is extremely deliquescent, and 
is soluble in less than its own weight oF water, but 
is- insoluble in alcohol, It haa an acrid, alkaline 
taste, and ite reaction open test-paper is strongly 
Alkaline, ft is a compound of great importance, 
both ca a chemical reagent and a* entering largely 
into the preparation of most of the other coni|xmtidH 
of [Kitaali, and into the manufacture of soap and 
glass. The commercial carbonate is often called 
ihwf AiAcs. j0['rari<iJWTi'r of PaU 
obtained in White- thouiliic prism* 
current of carbonic acid gaa throug _ 

tion of carhonate- of potash. These crystal* are [W-. 
in I'.fai out in tha air, but are decomposed hy heat ; water 
and carbonic acid being evolved, and the simple 
cnrl^oEiate-left- This siiJt Is innoh less soluble (ban 
elm carbonate, requiring four parte of cold water 
for its solution, which ri nearly neutral to test- 
paper, iynd has a much milder taaro than the proced- 
mg salt. It la emuloyed a* on antacid in medicine. 
The jfotipftflf-s, KjSO^, and IhfuipAatc t KH80 tn miw 
b« proiiatent by treating potash with shlplnwic a*id. 
Nitrate of Patash bae been already described under 
the head NtThE, Chlorate of Potash, KClOj, 
occum in while rhomboidnl tabl-cta of a pearly 
Lustre, (t ho* a cooling taste Like (hat of nitre. 
It fueea at a gentle heat without decompowition, 
hut on increasing the heat it gradually gives off 
all ita oxygen, and is converted Into chloride of 
potassium, according w the equation : 

Ctiinjatnet PoU*h diCorfds of m*4*tim. Oiyusn. 

2KCK) t > ^KTCI 4 E0-, 

It is not very eolnble, aa it requires for soTutimi 
10 parts of cold and 17 parts of boiling water. It 
even BTiTjVfttui&s nitrate of potash as an -oxLdialng 
ngenti and if ccmhqatihlci aubHtancea, such ae 
carbon, eolphur, or phuephorue, be heated or 
forcibly robbed with it. a detonation or explosion 
occurs. This salt ia employed in the manufacture 
of MuuLea fq.v.l, in certain operations in calico- 
priutiog. and for 6 II Eng the frfctLou-tabcs emptaved 
•Or firing cannon i the mjxturo for tlieae tubes 
conaiaLibg of 2 parte of this sale, 2 of sulphide 
of antimony, and l of powdered glass. A mixture 
kuuwn na EvAe'C-g Gxinp ojitder, cmihiatiug of chlorate 
of potaab, dried ferrocyanidc of potassium, and 
Bugar, bai been employed for blasting purposes, 
Shut ita prepia ration is accom poni^j by ho much 
danger that it is seldom used, T" hi-, salt do^K aiit 
occur aa a natural product, but mar be obtained 
along with nhlorlde of pot***p[ufn Vy pstssiRg a 
current of chlorine gea tbrougli, a. hot solutiou of 
eauetic potash, The two salts' are easily separated 
by eryataUiHatLon, aa the chlorat-c in comEiaralively 
inaoluble, and the chloride extremely VNlubte. 
if upooklwitc of Potash nan only Ij* ohtained in. 
Boliitiwi. Utmer the title of Eau do favolle, it is 
sokl ils a bleaching agent. It is obtained by pawt- 
iog chlorine g-ua through a -cokl dilul-e solution of 
carbonate of pota^-li, when chloride of potassium 
and hypochlorite of potash aio formed, from wiilch 
the clifuritle- Rifty bo remuvod by cryii-tallisatlun- 
Thc F harp hates of Potash, fonuoil by the -different 
variotios of phosphoric acid, are suflirieRtiy noticed 
in the articles PU0SPHt>BITS and MaKUEB. The 
Sibr.atot: af Potash are ini purtaiii oconpouEuEs ill 
connection with the manufacture of pla^a; they 
al*o enter into the composition of Fuchs's- Soluble 
Gia&s lace GL4I53I. Or Buid have been 

employed a* n coating by which the decay of 
magnesian and other limestones may be pre- 
vented, The Chromate and Ifich ntmole of Potash 
are noticed ih the article* ChmnMic.'H aad Cinicp. 
PkIDTING. The haloid sales oF potassium may 
lu; ported over v^ry briefly- Tire Chloride of 
Fi/tui>fu?ii, KC1, L* olhlainod in largo quantity ta 
tlie prepatatian of chlorate of ipotaati. or may he 
pi'ircisred by burning pota^ium in clilotine gas, 

wtuui t-be ntLidt, of the briliiaut Lronthustioib wliidh 

takes place ia this salt. In its general characters 
it -closely rescmblcH common salt, NaCJ. except 
that Ihe former communicate* a violet and the 
latter it yellow tint to the flaiue of alcohol. It 
is a constituent of sca-watur, of Halt marches, 
And pf many ilileeu.'lI ililiI Vegetable flu|da nud 
tisanes. The^ lfro>zdtU anti Iodide of Potassium aia 
noticed in the articles LlEOHJSE and IODINE, 
Fhtandi of Potasnvjii , KF1, poeoesseH tii* property 
of corroding glass. There are several sulphides. 


Vl, KHCCJ,. Ik 
, hy passing a 
h a strong soUi- 
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tho most important being this L*v&- of KiUphxr* extreme! v apt to recur: it ifc tare for a jierson to 
prepared by fue-i-n^ together carbonate of potwsh suffer ftom it only mure, 

and sulphur. Beside* its use in skin discuses, it is fiumerouu CMi-sea have beers assigned for lite 
much employed by florists to prevent mildew on ilifteaee i it- hre been attributed to- scrofula gout^ 
rttiWL The Veiim 4: and the #r£f Pmssinit (or the and many other constitutional state* 1 and doubt- 
Fe/TO«ftiwttfF ruiii ) vf Pfttivilt u.re leas it may be Mwciatod with them But, with the 

notierf in the article L^EBETPCVA-SOOElf. The exception' nf heredity, no rouse h-s* been satis. 
Cijanide- of Pf&vmvw, KQy, may ho procured by (umteirily ebawn m lead to its development, it 
boating nottwalora in cyanogen gw?, when LuillLant frequently incnm in persons. otherwise in perfect 
combustion cecum, anil the resulting product ia hsalch, and, except in very severe cun, does not 
tbia salt, It may, however, be mure cheaply and interfere in any way with their employments, 
fiflaily prepared by fusing together 9- parts of form- If Left to itscLf, the disease generally tends to 
cyanide and 3 of carbonate of potaealiini. This peraiat indefinitely. Hnt in the great majority uf 
sa3t forma colourless deliquescent cry*telH very cases it is very amenable to treatment, both local 
Boinlite in water, fl ex ha tea an odour of hydro- and cnnatiiiitional. Lnrrfly, ointments containing 
cyanic acid. Mid ia nearly as poisonous as that tar, resorcin, pyrbgrf tic acid, Ac, are most in use ; 
add. It* 1 great decs id bung power at a high tern- internally, arsenic La far the most valuable remedy, 
perntova renders. it 11 valuable a^eut in many of Win: re it has failed, Iodide of poUlssjusii in Large 
tire liner operations of metallurgy, doses, liquor patoasm, and rarliolic acid h»ve «mc- 

The following mo the ordinary testa for the timex sniMwded. But some cases resist the moat 
ijed*aHiuin cc-TTipiiimds : y I ) Solution of tartaric acid varied and persevering effort* for their cure ; anil 
added in ejrr.es-. to a moderately strepu; subitum of noth ins has yet bean discovered which will proven! 


«id. ( 3> The violet tin t occu rring in tbe present bJl y ™ ^ 'V ! a * f 5 

ol potwton to *. Him* « t*» I Ib/.Kl" t,f U» sh .ill 

or id the flwreof Mint, baa been already BOtiHd. are ^ppgrlad - the cord which 

{*» Tlirfl spectrum ai a flania HKntmumg Wtua him rQ .>*<..**, over the eirettoiforenre of 

exhibits a characteristic thgtt line at the extreme X J ta Cleave is <*Jled the tadti*. 

mmt ot tern red, and auota.ai: one at tho opposite ■ J S'ujIc^h .nay ln-WMed either singly 

violet lliniit of the ^fteetriini (q.v.J. Fi^. I, or in cninburation ; in tlLb former 

lb medicine the fol ow L ug da are used - ^ thflT Arc ^ or 

Qii^ic Patarh, ur if ydnitr. uf PotatA, KO U , whtfli The fatd polity ( fig. 1 ) given no moehen L- 

oceurs m hard white penoita F^roin it* power el ca | JL il vantage ; ic merely changes the direcllon in 
dissolving tbe eninial iissucfl, tt is auinetjnnw mwd whifh a foro4 . nnC . urjl |t y apnJigsL to one 

■aacau*tic„ Mtliough ils gi^jitdeli^ueeeenee rendern L . onTOn i,,, lt , (.hue, W can be rawed w ithout 

it imriwhftt Lllfhoult to localise its action te the | jftLn it t \^ t y v h Y merely pnllirg V dowo. Th^ 
desired spot. In bites ot venomeu* fler E ,eute, mad ■£ p „iUp, with pamllel cords, gives a 

dop, &c. it may 1 *; appflW witli advantage, ami ^[v^nUiga = 2 (ii& 3} l for a little 

it. in ujudnl m nlLj-itroving v, aits mid funpo-id gmwtbh . ^ . _ , 

of various kinds^ i’ofuifori vf Pvtwli, ftomuionly 1'mt.Lou will :dinw that, ilh |Ii* weight, l^,is 

known as Limner prf™*, U □Win*,.! by the pro- ^P^ted hy two skin ge, the stress m each string 

^already given fur th* °* by Urn hook, A. the power, P requires merely to 

potash. Liquor [WteAsse,, in combmAfinn, with * BUp|Hftrtl il L e stress on tlie other 

Ionic uiltaian, is of aervioi ui wl*«*l of wElk]l ^ „ iimi c 

Which are awumpanusd wltb two acirbty of Th(J fi ^| u C „ H>fjJ ,, f bi»S3 \W— 

the stomach, such, fur example, m uften occui in Ltl t i se jtatnrally A 1 AAn 

babitod eplnt.drinkera. It ia *1*? fluently given aixI dirt*d5n of the power W 

witli they :ew of mndmng the unne alkaliny, or of ^ ^ j 0wlJWH j i CIie _ lh ^ 

diminishing ite acidity m casos in which Hat stllB En t!ie movable 

Eccrction ls loo ftmd. T he um»l doa* ia ten dnojis, i]f , v ftTO rflt pftTa |f t;l tljr . rc i: . a H db &>' 

Mdually uicreased E» a* mncEi aa a Hind drttil I m SiniinntiWi nf UiccfianicaJ adv»t,- fP 

ZletUttt 0/ i riiwA, Kt.jHjtb,, is o-bUunhiL bj i it .j,*, P inuat lie more than IT ( \ 

action of ocetie acid on catenate oi pocaaii, and h J E vv to ll41 CXBCt £ / N 

wCUrt in white foLaown.fi, Rfttinir masses, Him C0lin ti)i|rtS)wt ; if the antla .n*du f\w 1 

pAMft fi a through the nyrtun it is oomvefrbrf into t Lhf; A R , L „d BO ia 12tf > ^ 

caibonato, and thus random tiwunna aJfcaJma ^ milftt be&quaJ toW; and if fv ^ 

In snmll doaea. aa fram a *ctiiple to a dnwhm, U ^ }v lw iJ 1411 this 

acto &h a diuretLc, and sa rf lco m ( tmec fo m thera j h ft lllhC | H - utirtl disadvantage, or P must bo 
o£d™*y, OrnikHned widi other p otosa-salte, Lt h ^ than W. The to|l™ B are M Amp| CT of 
much given in acute rheumatiam. Tho two «r- Siflrreut combinations of pul Icy*, generally known 
bonatos and the sulphurated pOfamh have been „ the f tlM , awObd, und third systems of' pntlwa. 

alrauiy teterred Ct V . - In the iirat ayatera one ehd of eacli cord lm fiL^tencd 

The CAioraie 0 / has come much into us. Uh ^ ftbov , , ( , a , 1| 

aa a popular remedy for sore thnrfLU^ Per th h ,^ liI3tl IL n fto tl|£ [n wwt ot wtlEth ^ 

pmrprtrt U “ a u^> employ rd n lhef Dim ^ v,- e] cht f W. is tautened), and is fiwteecd to Iho 

pH, to duflo1 ™ block of the next pulley, with the extents nf 

fctowly in the mnntlt 

PAOTl H*la (from the Greek word jwnh wMeli lire lest corf, which passes round a Jjtedpnllw 
ugnifics a cntaiicc™ cniptLen, suppowd by some to ,lt . ul “ atta^ed te tl» oeault^fiise, P, 

bo the Ltcli '1 is now employed to signify a dLwwa The tension of a string being lire urns in a l nt " 
etmrecBeriscd bv alight elovfttiMis nf the surface of parte, tbo tciremb of every P*rt of the K 

tbe skin covered with whitish stabjM. The enip- marked i l) m fig, v> tlml 4tfh is prodi,L.d b-y 
ti™ hunH in small round od upota, which nifty the weight of p. conecquently as the last muv 
Sain M-inall, nr may enlarge indefinitely, the *kl( puH*y is supported on hotfi sides by * siring 
centre mere normal white the infiartned bavm^ * tension, V t the teiLMiot, allied in ite Brip- 

The- [Kit* are ptwt S 3P. The tension of the smog marked {$) 

by white silvery acsJes, isOl easily dclacbed frs.m is therefore £P, :md the second movable pulley :r 
toe skin, which,' however, when they ure removed, sup]KJrt«I by a force equal to 4r. It uiey sraiiJarly 
in seen to he red *ud dr, 1 . The nurtn most often W shown that the tores applied by the strings 
affected are the fronts of the knees and Iwicks of marked (41 in support cif the last pulley ^wliioh 
the dbow* ; wliatevBT oilier paria may be attached, is attached to 1M te Fd 5 - lienee wo *eo tha^ 
tlu»e are rarelv free from the eruption, and the according to tins ftrrui^emen t, 1 lb. can support 
duitribneion is always nearly the same bn Ute two 4 Lb. if two movable putieye r>re uecd; B ito d 
sides of the body. Itebing is often absent alto- tliere are three movable pulley k ■ lb to- it L-nere 
EBtlier, and vert seldom severe. The disca-w; m*y are four movable pulleys 1 and ] f there are m inov- 
occur at any age, but lisnftlly first manifests itaelf ahlo pollcya I Lb. can .-=li F i |«>i t £■ Ite It must Inr 
in ywifh, rareLy before the sgu *E six. It noticed, however, time m practice tbe weight Of 


Pumper mMJldhCft for lifting KiqtiUEa. to a higher 
Level , include ( 1 ) tlie Lift or Suction Pump. 1 4> the 
Lilt and Force Pump, (3) thi? Pulsomctor, (4) tho 


'ump, (3) the Pnlsomcter, (4) tho 

Chain -pump, (^Spiral Puinpa, ($) the Centrifugal 
Pump, (71 the Jet-pump, the Fereiau Wheel, 
( 0 f ftooop .wheels. 

\ L ) Tht Li/i i7T Bunion Pump (Eg. 1 A, is the 
cylinder ( the ' barrel dosed or open at the top p 
B is a pipe (the teucUrm.jjLpe ' ) com mnnioatiug 
with the water to lie raissd i C is a C diaclifttig6. 
pipe,' which may be reduced to a mere epou.fi : I> 
12. a valve, opening np- 
wanla only 1 E is another 
valve, also opening up- 
wards. only, and borne by 
Ft F in "ttic 1 bucket/ ft 
hollow cylinilrtca] piece of 
wood or metal which is 
made, by leather or by 
hemp or other packing, to 
fifi tho barrel jest so 
cloeelv that water cfttmiit 
travof between the bucket 
mid the barrel j G is the 
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pis ton ■ red, driven by hand . 
steam , wind mi]] , Or aunnal 
power. and moving the 
bucket no and down m 
tho barrel. Each upward 
stroke of tlifl piston ftS 
Ant lifto iir h tif wliidi 
Qppe can tT***l back past 
the bucket; a partial 
vscPTitn is produced IS ; 
water ascends in H li e til 
tlie external atm »p I re lie 
pressure 1* lialanoeri by the 
partial stniiHMdieric |>fe#- 
sure below D plus the 
weight of the water ool- 
HPin th B ; ** F pOW 

descend*, as* get* to the 

upper 5 . li i hi of the v*tvc, 

mi A in lifted on Llm upstroke,. and bo cm; *Q 
that, if tiie valve T> be not more than at moat 33 
feet aiiove (Jut water l^lrvw {ip prp^tiea J& fi^et. 
ot lean),, water will be, swy by step, pushed up 
R liy the oxtema-l atmospheric pressure until the 
l-a 1 vc T> 4 H aridi.T water; tlicnsufbcr the taiMlit# 
atrokew of the pump operate on the water aliove IJ 
uni! force it into the di*chnrge-piMi -C, the external 
atmospheric pntusnre keeping Uio "jhkc below b 
HI Led with water, The power ex|eiulel is appLEed 
(1 1 in lifting water; |2| in, overcoming the pump- 
frieLioai; (Sirin overcoming the water-friction i and, 
(#3 where the pimp la ill -shaped, In pmdneing 
eddie* iljioL ImikL-n wAl«i-. A lift-pump jo net be 
very anlslly proportioned and constructed in 
onlor to utilise, in water-lifting, one- half of the 
wlmih: (tAWef i mpended in working it- Such pumps 
must work slowly, ho that tbs valvea m»y close 
pmpcrly ; and au air-vessel in. if 0 fee >mt a mere 
Hfiout, rtqiiirpl on C so as to minimis# shock and 
render t-he outflow Ihh« intermittent. by the com- 
prtwion and elastic expansion of the air contained 
in it. Thn niitflow is illku regulated by driving 
two or three purnjta off the same shaft ecu properly 
timing their relative motions- 
(2} TAs Li/ i and fVcc Pump {fig, ttj. — ' The 
piston is solid, and the valve E, instead of being 

carried l»y the piston, is fitted in the diactiargc- 
pipe. During the downward motion of the piston 
water in fhraed (rH-si the valve E ; it cannot return ; 




and water may thus he forced to corjaldetahlt; 
heiglkt*. Snmctiuics { 6g. 3] the ptaloti is made to 
fit, not tin? l^rry], hot tire stiilfing- box t l5 h which 
Can lie tightened down on it -m jih to- make the 
fit good. An air-vesaeb or n loaded hydraulic press 
called an * aeeiiimilator, 1 in Iittcd on the diachargc- 
pi|MH jin hs to niijiiniiftr! shock ami intennittenne ; 
and double pumps arc very generally employed. 


either directly driven by a team-engine ptatona ot 
driven bv a flywheel. Fonre-piiiiipei are used for 
deep wells and mines, hydraulic presets*, boiler 
feeds, cToawiting timber, hydraulic lifts, steam An- 
engines 1 h?LI ■ Laud and marine, wnl hydraulio power 
supply. 

|S) Tht PuliniAAttr . — Two chambers, A and R, 
o»n verge ftbov« and otsmiucmieftte with a single 
h team -pipe ; a bAlbvalvs abuts off either A or 1$, 
but not both At the same time, from the steam ; 
A and B each have a discharge outlet an d a suction 
inlet, both these having valves, Tire whole i# 
hlM with -water; the abeam drive* water from, 
say, A into the diswrhargc-pLiHc : condensation takes 
place and the IulI L ■ vn.lv ia pulled over, so as to 
chut nfF tJte ateaiEL from A : the etesm then ant* 
in 11 iu the same way as it had done in A, whLLe in 
the mcaotim*! A, where there is a partial vacuum, 
j* being filled with water from the auction -pipe. 
The two chamber* HsUm *et iilternately. Tho 
■wiLoto CMItrivsiitH can ho hung by chain* and 
let down to the requited po^itinn ; and It Ih greatly 
in use in contractor*' wofk, 

{ 4) TAr- fJkain-jtumit. This purup in Lo-pucd of 
plates c-Alled lifts or huckete, fastened, hehw j^esifit 
ally by their centres, to au endtess chain and 
moving upwards, in a case or L barrel ’ which is in 
places cnnatrictetl *u ** just to let the buckclu 
-pus, Cltsui^puntna are noisy ami somewhat apt 
in break down; but they can lift very gritty or 
muddy materinl- Dredging- machines {qw.] with 
their minhota arc a variety of this device- 

(ol Sfiirc.1 — An Archimedes' Screw { q.y, ) 

la rotated round ita asinwh a& to innke water slip 
up the inclined plane of the screw, Theyruv vety 
TOniEjmicwl in (tower, and they Wnrk »o regularly 
that tbr-v act ae melon*, 

CflJ Chdrifugai Pump/; { figs. 4 and fi_). — TliO 
water enters by the supply -pipee. A, A , which lead 

to the central orifices of the fan, 15, U; it then 
t-mvenees the |Las«ggca, C, C, formed by the varca 
iLiitl tin; side covering platoB, 1), of the fan. The 
fan is iuailc to rolato from the shaft, E. The water 
acquires a rtitaUiry inotiuo wliih- piLi^nag through 
the paaaageo of the rotating fan ; it then enters the 
wliirljion] -chamlwr, Y. and js diachargeil by the pipe, 
G h at the eireu-rufc-rence of F ; arid the velocity of 



iTg.4. 


rotiition of the fan detenu incs the height to which 
fkc water will rise in the diuetiarea-plpe, This 
vctocity rannot couvcnicntty he made to exceed a 
eftrUiu limit ; hence the ' utility of centri fa gal 
pm.Lfis is pHwricjiJly limited to fow lifts i but im 

lliCy eAra lie made, very Jar^e iticy ran Ofial Wltn 
eun nnoua quojitEtro of w-ater ; and they are much 
used for pumping 
in docks-, canal*, 
marsh and polder 
Elmining, land- 
reclaiming, Wnd 
the like. As 
they have no 
valvCa LI irv iltl: 
little liable In 
twcome choked, 

Tit nearly all 
modern centrifu- 
gal pumps the 

v. lii; IniH-l -ch um- 
ber, F, the pur- 
pose of which 

Wjuh to reduce tin- 

ultEmate veloeity 
of outflow anil 

eorre-spondiugly i’fcg. it. 

to increase the 
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preHaurfc, is, HtisjieitBed with ; and tbo saino ewd ijs 
attained without waiting eneigy through, friction 
in tlis vortex, !■’, by shaping the vnwess o£ the fan so 
ns to mince the velocity. Sec Cotterill’a Appliixi 
MttAti rj rC-v. 

I T | The Jit-pimm, now not much nsed, is piacti- 
catly a Gifford's Injector (^v.) worked by water 
from a height- iitatead. uf by ateauL. 

{ 9 1 Tht Persia -n WhteL— An under- Bitot wheel 
{mill- wheal in which tba water ftowa under the 
wheel! In whicfi lillle fntekete art carried by the 
rim of tin* wheel so -ns to pick up water from the 
fitream and rleliverit at the top of the wheel. 

ifl) Seaop^whtets or du-i-h wheels; equivalent to 
breoat wator-wheels with reversed action i driven 
h windmill.* nr by *tc.eanr, they faisHi water in 
their buckets and deliver it a few feet higher up} 
in some eseto ihey have curvei] blB4en, »od tiifl 
water ia delivereif at the centre of the wheel. 

Purple Col DIITS. 1‘s-inkm in oil and water 
colon ra ]>nn,lHcc varino* shiulcs of purple by mixing 
certain red ami blub pigmento- For work in oil 
French ultramarine, often called French blue, 'la 
mixed wiUi vcTiEiilion nr some madder red [ madder 
carmine in best}, or one nf tiiese h-eIk with cobalt 
blue if a pale purple is wanted. For pvrrnanenl, 
purples in water-colours tho same bins* are used ; 
bill Qite of the ma*Eder reda, not vermilion, should 
be mixed with them. A mnrh richer purple than 
any of the n3n>vc mixtu-res will give is pro- 
duiied by PretHsian blue Mid one of the takeh rroiii 
cochineal-- vis. carmine or crimson lake — hut it ia 
not permanent. This purple, as well as that 
ohliHiusd by mixing Inman red with indigo alto 
fugitive, wft*i inueh uned by water-colour painter 
iu paat yearn. Purple madder ia the only simple 
purple pigment s-vji L iable for the artist which is 
durable, and it is atifnrluuately costly. All 
pu rples ora cliangrsl to neutra l arid gray tin to by 
the addition of any yellow pigment iToi' house- 
pajuting nsorooji lake with a little French blue 
gives a iLHftfui purple; but eonia of the above 
mixtures alse are occasionally used. 

There are several way* of dyciug textile fabric* 
of a purple colon r- Thu uio«L tahnoua of all ancient 
dyeft waa the Tvrian purple, which is aaid to have 
been discovered at Tyre many centuries tofsm the 
Clkrivtian cm- Among th<: Rciinari*- Lhia colour w*a 
exc.l naively -employed Tov dyeing the imperial robe. 
It waa oliteijted front shellftslt belonging to tlie 
genera Mu rex, Furpura, and Bueciituui ; at least 
it ha* herri Ki:p[Ktoed that it waa prcj^arc-L from one 
or more apecica oF eacli of tliese. The colour was 
so costly that in the time o( Augustus one |nmnd 
of it told for what would jlukiiliie, to £,W a telling. 
About tin- year IWnl wbat ia lielievcd to be the 
Hama or a cloaely similar purple was obtained from 
uric avid by a peculiar treatment isftft Mi;jp ; 
Dvbitc, vol- IV. p. i:ib: and PiiosNieiAj. 
Archil £(j.v.) seems to have been the only simple 
purple dye known in the middle ag*& Fur(de of 
Gansius is a ooni]saund of gold and tin ueed in 
colouring (Haas {q,v,^ end in porcelain and 
enaiael painting, It w,o.i discovered at Leyd«i 
by Andrew Cs-^id* almuil A preparation 

or til is colour waa formerly used for painting 
miniatures in, water-colour; but for lliia putposa 
purple mEtddcr, lieing cliea^r, bna taken ite place 

Filtty, a oomjKtttLinn of whitina and drying oil 
■workesi into * thick paste, iLHed by painters "and 
gl-arionj, wliich ta time heroines very hard. 

Pully-piiwilfr is* the biimxhic or dioxide of 
tin, Snt>p. It i* prepitTiMl from the oeum nr crude 
oxide which forma ou the surface of melted tin, 
which ifl removed and purified by pxtcinationi and 
Lhe:ni gi-omnl to jMiwder; Fiitty- powder is used for 
IWJ-I ishtn^ atone, glnma, and other eubstarjccai ; *lm> 
Fit making white enamel and fo-r giving to glaaa 
an U]MU|ue white colour. 

FyrollkJM-ciEis Arid, or Wrerp Yim-AE, a 
nude coin merei&l! form of Acetic Acifl (q-v,). It is 
made by the destructive dLstlllfttiOn nf wood, wul, 
tasides Beetle bcuI, rxm tains tar, crotutore, wood- 
naphtha, and otlier pjoducte P which have to be 
removed if it is require*! in u v*sry pure sfote- 
The tat wihhIh for the distiller are * hard “ -woods, 
although all will yield it. Oak brsnehea stripped 
of their h.irk are cut into short hpllcis, which uro 
placed in cast -iron retorts, and a. sqffidcnb heat 
iLpplied to drive off thu vokeiia esojurtlineoea 
an-u eatboiLUOs tbo wood. TJris acid is of great sine 
in tha arts* eeiieciatly in making the acetate* used 
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ty dycre end e-alEco-prici Kn ; and it is alio, when 
vary carefully purified and prfljwrly diluted with 
water, used extensively as a Bubatitute for MinmCd 
vinegar in pickling, and oven for table usa ft to 
aleo used in ike preservation of Ulsh, giving them a 
■ smoked ' flavour. 


Pjrophornh. (from the Or. ji^r, 'fire,' and 
jihtrii < ' fbcaO is a tcrni applied to any aubeteJicra. 
which iake fire from the rapidity with which Urey 
&re nxldtoed. If iron, cobalt, or niclieL lx: reduced 
hy hydrogen fmin its oxide at a hiw red beat, it lb 
obtained in ;* state of sucli extrema division ** to 
became incandescent by the os Editing action of the 
atmosphere i and Hi a tendency W rapid oxidation 
is ninth increased by the i nte rppeitien of *ume 
infusible matter, an *. little alumina nr magnesia, 
batw+wn *l M . particles of the oxide- This ie prob- 
ably dtt to the cohesion of the minute particles 
nt the reduced metal being thus mechanically pre- 
vented,. amt the access of air to the surface of cash 
uaTticls btriiLg tliith Facilitated- If tartrate of Lead 
he bicatcd in a tube till (J re organic portion becomes 
charred, the hirlhIILl' lead in reduced to a state of 
extreme uihliviBitHt) and usually taken fLre_ when 
[Wired into the air, If liiieiv- powdered mtSpha-tc 
of potash he miKCd with half its wdglifc of [amp- 
black, and heated in a covered crucible, the sulphate 
ia reduced to BuLphi'h' of jHiLasniuin, which remains 
in a finely-divided state, mixed with the cxurs.H uf 
carbon, aud take* fine apTmtonemtsly in tlic air fnnin 
the rapid a-hviirnliijii of ij.Ky-; “>ji . These are amongst 
the heat eufthlptes of pyrophori 


PyrotCCblLy* the art of making firework*, to 
of unknown anlsquity. It wan practised amongst 
the thiiHJsw from very early tinier and has attained 
with them ho much perfection that the beauty ami 
Ingenuity of their devices have often been admired 
by turepcanev Firework*, jo; the name Lh now 
c ndcmHiOd, were barelly known in Ktirepe until 
the nature of gunpowder Wamc known, and for a 
long time only very simple pyiotecbiuie ounti ivnnecs 

WHITT: llHIS(l r 

The compositions employed for mOat kind;* of 
firework* are of the nature of gunpowder. That 
is to any. the mixture*, of v, hick they are made con- 
tain combustible ot nxiiliBahlo B-uh*taucetJ, along 
with lwdicv available for their rapid combustion, 
ninco these latter- contain targe quantities of oxygen, 
The most frennently umployed comlmsdlhle 
materials are carbon (charcoal) ur Huine cotiqwund 
nf carbon . such oa sugar or gun;, and sulphur or a 
compound of this element, *ueh a* sulphide of 
antimony. Such tmclies el* d.mn:ual ami sulphur 
burn slowly in common air, because its oxygen to 
largely mixed with nitrogen, which doss not sup- 
port combustion l but wla-ri they are cunL]H>nnde<f 
with nitmlft* annb cFi I orates tlie sL-ora of oxyjjcn in 
thcHO B&ltM being ipi-en off hy heat enabled the fire- 
work cortijiflsitiiTin to buriL at a nnsre Or lens rapid 
rate whenever a apart ix applied to it. Tt is nob 
dieiirnblc, however, to Imve too sudden a unirui uf 
coitih Hi title matter with oxygen, lieuct; viaLeut 
expiosiveo. Like nitre-glycerine, are unani table for 
showing Htdcmred or brilliant tlamea. The two 
most important oxidisiag ingredients used in fire- 
work compositjons are nitrate and cLIots-te h>[ 
jKjiadh. ]r«n, in the form -of cast-iron 01- steel, and 
m a state oE fioe division, t j a frequent ingTcuknr 
iu hreworka, and re xojim e^teiit the pnwnLcr or 
fdiugH uf antimony, line, magnesium, and noujier 
are also employed, 'Wluni the particles of these 
iJictaEa are hsgldy Ke*ted they pitKluce *park« ami 
acini illations of diFTeient eohiurs. A few sub- 
scanc«B, such ;lh eaod and soiphato oE potash, are 
used to modify the rate oE oonibusbioo. 

Variety nf eoldUr i* niuch studied iu IJlc produc- 
tian of urewarks, as- if contribirtea grealiy to thuir 
beauty. The coioura nauatly seen are those given 
by simple metal* when bumtvil. rnmpound&af the 
metals form pwT of 1 he mixtmen, arul these are 
reduced to the ntetaLtic condition in » stale of very 
hue diviHioji hy contact with Lhi - tarboai ptfseat in 
llic iurt mass- A y*Uaw cnlnur ia nne of the most 
easily managed, any of the common cojnponmla h>E 
aodium producing it Cn>[i]si;r givt-s a ^jeen ooiour 
when, burned In a bydrepeia Haiiie. wlikh changes to 
hi ne iu the presence of a little ^ce chlorine ; ati 
that- when thia metal is nsrd for eree-n aome sub- 
stance- eniLtaininj^’ Jiydrogen is added, and when 
employed for blue h calonrel (one o-f the chlorides of 
mercury) in put in bo the mixture. Kit rate of 
barium' is also cm ployed for green. S^dre *f 
atrontiuni givft lint ci-finsniL tiuls, calcLoin com- 


pounds a rtd, ami lithlunt carlavtfttC (a costly 
Hubetari^ e ) A purple red. Among the subatancct 
used to pr-oiLuco w I lire colon m are au.lphid.-o of anti- 
mony and sulphide *( arsenic. 

The case* wliicli contain tFie firework composi- 
tlutis are carefully nunlc nf paper or pasrehoardr nr 
both, paired in layers. Tliey arc usually cylindrical 
in ulLiLj^e, and the proportion nf length 10 diameter, 
am] the size nf ira'nm;^ for the escape nf the 
burning snixlitrei, are matters of iruportanee. ^io 
a'h.(E is She proper mechanical eoastiuctiou of the 
framework of rotalnry fireworks. Touch -pfcptf 1 , 

jiLepaicd w ith a aolulsoii of nitrate of iioc&flh in 
alcohol, is iLfted for capping wruilift, crackeTF, ard 
indeed for all kinds vt fireworks i quick-punreb mf 
cotton-wick, wlijeh haa been siatumred with gun- 
[h iv. ilcr, guni, and other ingredien ts, conn cot * the 
parts af cemplicated designs; and ptn-Uires, urn all 
]Hzacil-ljke articles tiller! with flflJtpetre, sulphur, 
15 ml gunpowder, are used to fire the bunch ■ pajver 


caiipiPigp. . . 

TiLii simpler kinds nf firewnik* include equine, 
crackem, gorha, Hemati eaudlea, stare, Kpsikfi, 
maroons, iluxLire-fnes, liengal lights., Ac. itquibs 
are xmali stout pa]fer IhIm-s Billed with grained 
powder to which a tirilfi charcoal, sulphur, ahd 
sterd riling* ore sumctimee- added, a suFrident quau- 
lily of ini Tilling jj^wdcr hciji[T put iu to eaimc a 
alight c-xpimion at the end when tired, CVflffctrt 
ronsist of a tube lieiit into Enlds, and containing 
pn^al -powder, clmreoal, sulphur, nalt-petrc, and 
sometimes iron filings in varying proportpo;i*. The 
falds are; Lient by a cord l rmd on a cTuxikar lieiM 
fired h, report is given at c.yciy lum of the. tube. 
§^rih£riL9 big tulwK, flume of Vp'hinh have a choke in 
the middle. When fired they lake a zigzag nliifte- 
tian, and give out a livwing aoise, i Gcrfts cauBiat 
of a sinrignL cylirni ricsl aase filled with a composi- 
Him which produce* a bright spark ting jet of fir* 
somewhat in lire farm of a wttcispout, They 
noitK'tiuire- -comain colnstrLsl etare. candice 

]iH,ve ^ weepnblBuoe ta K^bB. I n hlUnffl them abate 
are pIllcl'iI nt iiitervals alung Lhe tube Wtween 
lay ora nf lhe Gontpoftitiori- &tctrs are of different 
kindis, Biiieh as mmole Blare, tailed atara^ and 
r |tftintGd Siuiplfi Bt-an*- of 

siilnhisr, and fine gunpowder made into a p^to 
ball with gum and spirit* of wine, rend dned. 


Swiretinpes they con-Sain iron filingB, Many com- 
poflitiauH are, imwuvi-r, usisilfor Rtara, their wariopis 
colours alone n£csaai taring this. Sparks, ot mnall 
atiLc^, air 1 a lea mailc af illlliiTerit eotoui-e. .l/uriMvitJ 
are Buiatl (wxri, round nr hound with a 

cord, m-nd containing a coiiipwiti*n wIlLcIi aapladea 
witFi a loin! report, Br.nffiit li$kt& cunsiat of com- 
pwiaitiona varying according to colour, which are 
lupTiienl in Binall sanccrR. - fur axample, a red light 
ran Fie jircduced hy a mixture of chlurate *E potaBb, 
piilrate ol sttontla, sulphur, and lanqiblach ; and 
a green Lv chlorate <t# |Mtasli r nitrate ol Imryta, 
cKiterinia of lejwl, sulphur, and nain. Tktatre- 
jSra are produced by *luw- burning camjmsptronfl 
containing Kaiue colouring ingredient. They are 
burned, without on a fireproof nlah ; and. all 

*u to la «i cw obiLOxiouB when burned indoor*, such 
an mil I ill ur, antimony, and arsenic-, or their- eoni- 
[MBundB, aho-uld he omitted to preparing there. 
Magneniure powder and lhe minute sporeji of 
one dr more spocie* of lycopodium are used to 
imitate lightning iu theatres. 

The most ronipliicatod, kind, of firewoTke are aoniti 
of thfl rotating wlioela These are called wlieele 
befia-itae they hare a framework nf nave and spokes, 
round tike rim of which C**eo of the nature &f 
piLcket* are arranged- Thay revolve On a pin or 
metal apindle, and the motion la produced, sa will 
be presently explained, by the recoit m thr fire 
Hj«cap^ from the casta-, which are coniiftetod with 
each other by Jeadere. There are a number o-f 
dificreut forms, hut thay may he cln^sf] cmder 
three kinds— v^rtiLSil, horizon tal, and upiral wheels, 
fu the case of the loat , n rod ( nave ) riees vertically 
f rxi in the centre of the horizontal wheel, funning 
the basa, and upon this rod cai«H are arhanged bo 
os to fcjrau a aplral. Pin or Catherine tc^ms amt 
paxtiU&i cooekt Hrtli of a long pa^r na*e coiled 
round a ml in the form of a fiat apiiat, the case 
being, of course, filled witlL a- burning onmjHiaitton. 
Siijw are either fixed or revolving. Fixed anna 
arc of various design*, but a common kind has a 
number of cases radiating from a centre, from 
which joto of fire proceed outwards By a suitable 
arrangement the ore to communicated at the same 
time to the- utodtha of eac h of the ciV«;s. Eevoivitto 
rum ore somewhat *imilar to fire-wheels with 


spokcB r Of OBM ruling firework* the to the 

most familiar, and it ha* been known from an 
earlv period. It eonBist* of two iiarta— vie. a long 
atiek In guide it in its cuunni, and a liWW, The 
latter, of BtTong paper and eyhudrical in abape, 
has its lower portion Emtned into a hollow cone, 
bft*0 down war a-Hp Anil aouri'di tlLEa coqg IIm 9 but-ti- 
ing composition. The object of lire- cavity u to 
effect a re-md comhuation, whitTli fills It with heated 
ease*, and these, iBeuing downw'wrdE. through a 
small hole in Ora base, force tho rocket mi ltnoegh 
the air. The upper portion of the head u w{*t- 
atied from tba lower by a |ierforatod plug of plaster 
of Pwrto, through which a, 'fuac pimoes, to that when 
the tower portion is burned, the upper, which Hm 
a conical bead, takes fire and sets off its garmture 
0 ! Btare BJiakes, and olliiaT omnmento, v* hen Eire- 
amis are discharged there i? a recoil. In the c*ae nt 
jl Iv&BVV cnjill B nJ & -fitl-OFt difltBflGfi j 1EI tuB DC B 

Sight carni^u, with a larifer cliKTRe >n pnaportioB .w 
it* weight, of a much greater distant : and in the 
case of a rocket which bos a bulky charge in a rety 
light I parrel tbu recoil is gr*a£ enough to Mint H 
bT s h in tho wire The motion of a fire.whwl ia a*, 
plained in tha earn® W*y 3 thorn kingareTOil cauewl 
by the hMkwaid preoauro of tbs hsuKd gasw CD 
tho atmosphere m each com on MiO ring Ol tna 
Wheal take* ft r*. Th* toitrMte* aaconilft and 

ratotca at the ibric time. Upward motion ie given 
bv the fire eocnplng from boT« <™ w? fl ™™ r S“ 
td the cylinder, and retfttory motion by it* finding 
vant tiom holes at tbc einfa, but on oppoflit* 

... . , , , „ . 

Afluatoe fireworks, in which the devmea which 

oonm in contact- w(|h the wfcter require to bu pW’ 
tee tod with greaaa or oil, conBJBt of skimmers or 
wator-devilB-, floating China* tree*, Serbs, and. 
FLchiibu c-andlffl, w(rt*r-niin#s, W14W fi re- 1 o cnit*l □ ^ 
&c. Among recent novelties in pyrotochtiy are 
6 rework. pictures of bftUlea, review*, and other 
scene*. Of thoH« perbapa the moat popular u the 
enlargement, in lines of fire, ef the portrait of an 
eminent person in wlioao honour soma public 
gathering ha* taken place, 


Pyrrmylic Spirit *l» callod Wood spirit 

and Woop-n*fHYWA, to a mixture o-f acetone, 
methyl -alcohol, sects to of methyl, &c., obtained 
by the deetrnctiv-B Hi-iatiilation of wrukl in tlra mwiu- 
faoturo of Pyreltgneoua Acid fq-v.). Many of iU 
preticrtlea are the samB a* Ihoaeof common alcsoliol 3 
afld now, notwithstanding a long oppoeition from 
the Kevin hr Board, its manufacture aud importa- 
tion are regularly allowed, It ie of nearly equal 
value to alcohol in making vaTniahcs, U dissolve* 
the resins, Oil*, and other similar substance*. It 
lias a peculiar naphtha-like odour, which i* to- 
wiuirtiblQ from it, cm! prevaute its use a* a stable 
sutrit at- present ; but it ie asserted that saiun 
maker* produce it atniost c*lnur]eaa r and that it 
HUnatdmca takee the ]stsee of common alenhol in 
ths manufBctun: of cheap pcrfumyiu It- It- iiB^d in 
making Methylated Splrri (q,v.). 


iQunCk Doctors. Medical quafikety is & pio- 
dnet of all countries and flf aU agesi it flouriishe* 
among cii-lliecd ami liiidviliaed conimimiU^e alike, 
and was as rarnisaut before the Clirtotiau ana aa it 
is in our own day. At all times it baa found a 
□unicrddM public ready and willing to he giilldl, 
and tlito no*, only aim>ug the illitcrato oohI vulgai-, 
but even specially among the higher aad better 
educated classes. In many eases, royalty itself ha* 
*ct tire faahioo by lending Its patronage to notorious 
charlatans. An exatt den nitien of wbat eohstitutea 
mfdicaJ q-uaekerLr ia not eo*y to give. Tba term 
* quacksalver,’ in" u*c in the 17th century for ouftak 
doctor, seems to be derived from the Dutch xwetk- 
zafver ((Ver, meti,nlug a person who 

prai si-hI loudly hi* own mediciuse or mebbtol* of 
rare. The first part of the word is derived from 
the wcl] -known but unmusical uete of the duck, 
and typifies the bcamc blatant tones in which 
itinerant medicine veudm-s are accustomed to laud 
their wares- The equivalent Freueh term is 
CknrlaltM, cterivad from tire Italian eiartare, ' to 
chatter 1 ( Lat, ru-cufan' ,- efreieFafftr, ' a pwllar or 
nioantobsck ')— a name which also indicates their 
eluirafitciiatic and persistent Ipquholty. In more 
ancient days the loquacity and persistence were 
verbal; how they are both verbal aod llteiaiy^aB 
ia Bhown in the deluge of advartiaemonte with 
which m is! (cal quacks flood the world. 

Quackery may bu taken to Include all devices — 
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whether pTBebiEed by legally quaMed medical 
practi tlOii e™ *r by those whu have had no iccttg- 
nirad medical training— which tend to deceive the 
public by disseminating ideas of dlseA«, ora 
belief in imaginary- ailment*. which vaunt f attain 
medicines or ms thods nf ti-e&tuiimt as panaceas or 
cuiualls, nr which attribute to an individual a 
HAponrAtural or exceptional power of Inlluenoiiig 
and eurrnfi ditjeo-vO. The ekjiL&nt of pocuniaiTf gain 
or of pereonol vaingloiv also comes into a d efin Et icmi 
of quackery, as opposed to the dingleftew of purpe*n 
fmil devotion to the [uLsPe&la of the patient which 
traditionally held to he the guiding principles 
of the orthodox practitioner of medicine, Perhaps 
the moat amusing dworiptlon of quack* aotl theii- 
method* bio, been qiven by Uoldsmitb in his UiUsen 
of the FJ-OE’fifj and it ta a* true whI (i* francium t t«- 
day a* it wpa then. He nay* : H Whatever may be 
the merits of the English in other sciences, they 
seem peculiarly excellent in the art of boa ling. 
Thcro in- scArcftlv a disorder lucide-nt to huiEiardLy 
agiunnt which they are not. possessed with a in o-l 
infallible antidote. The professors of other art* 
confess the inovitkblt inlricncka of things, talk 
with i-ii’i hi, and decide with hesitation. tin : doubt- 
ing if, entirely unknown in medicine : the advcrliv- 
isg professors hone delight in coses of dilUniuitj - 1 
ho thg ntiwjTikr so desperate nr radical, you 
w||i find numbers in every street, who, by levelling 
a pill at the part affected, prom ebo a ceitutiri cure 
Wlthai.it liBifi of (.JsnO, kimVr lodgO of a In-iifrlbiW. 
nr hindersnee of tnisineaa. When I consider the 
assiduity of this professjpn their benevolence 
amaaes me. They imt only in general give their 
mcdicinOB for bn.1T vnkie-, but lise tSn> uioal pei- 
snaaive remonstrances to induce die sick to come 
and be cured. Sure there must lie something 
strangely obstinate In urn 15ntl3s.li pAtiGfll- who 
refuses so much health upon such easy tonus.’ 

The Sieur de Courval, writing in 1610, give* a 
lamentable account of the way in which France, 
[THrniiL’iy, arid Italy weifl avonnin with medical 
quacks in his day. He describes them aa Swing 
apostates, vagabonds, disgraced clergy, wtuucn of 
loose character end rascala nf all ttLiuls, and kaj'ji 
that they Are more ■Lange runs to mankind than 
vultures," for the latter devour only the dead, while 
tho former prey upon the living. fiub-L de Chi.ssi- 
snurt, elsramed quack doc tons in a whimsical manner 
in groups. families, and epecies, oE which the follow- 
ing is an abridgment. Giiruintffrtr : Injects., very 
venomous, of the order of auekera ; common every - 
wIlcjo, found in all coLintiieaand all latitudes, Tliusr 


caxourially a mignitory tribe, tliia drawback 
tnonbltiM "tbem ciunimratively little. When they 
psturii to their old li aunts a new crop of du|!-cs n* 
certain to have oomi; ii]>, The sueossa of eLiackA 
must be Attributed ]fu gsly to an En^wrfeot Ttnow- 
teslge amonu the general public of what constitutes* 

di&eaee, added tc wliicli tbenc i» ufUm mi i mplklt 

faith in the eumtiva power of drugs. There is 
kittle popular conception of what is possible or 
impossible in the way of healing, and thus (he 
most absurd and eKtravsgsjH abatements are rt- 
ocivtd Ss (tdCt-3- TJieir siitcsaa, liowever, lis^i A 
deepen origin vis. in the ijiost potent of all human 
julssSouh— the desire to preserve life. The strong 
desire for life, health, and the relief of pain eloudw 
the judgment and cum-sieS Hie chanee of relief from 
njiy mi uLrce to tie eagerly grasped at, The popular 
love of tlie marvellous and myaturieuv law; also 
Isucn of great JOisiiitsuiiriC' In jiijabio^r the, fortunes, id 
many quacka. 

Tjuaek medicines, aa a ruLe, form no real additions 
to our memna of treating disease, Aliaust without 
eseepfiun they mi; fonimbh taken from some old or 
modern plLuriiiaeojMeii, or the prescription of souls 
well-known pSLysLciarn, christened with a name 
calculated Co ij{ tj k<* the popular fuucy, iirnl then 
ji'.irTi^L a ltd advertised in hi fame. Sncii Non-sdies: 
llm': to In: found for every real and imaginary ail- 
ment of mankind ; Lint the happy hunting -ground 
cjf the I'jliack Ik limie SSpetiiairy III (.Ini reulrtna of 
ehL^nic, hut not fatal, iliseaae, such as the multi- 
furious rheumatic adcclioiiq, cli ionic akin affections, 
jl-.! ! 1 1 1 il , byaljci 3a, liy iniehcinilrhviiM, ‘nervou? dm 
orders,' ilemI a boat of otliera, Fetaops afflicted 
with such ailments inure natuiaiEy alternations of 
good, bml, mid judilVcrcjit health, and are often 
very prone Em ftttributs wli&t is dimply natural 
improvement to the action of the remedy la.il 
taken ft l« e-ucLi iico]ile who certify ho- con- 
l!i !:■ ally rind .-.n gratefully in Hie curative powers 
of qtiaoU medicine*. Cure* for I'Ancer, arimjlEt-y, 
and consumptinn,. various elixim-of life and youth, 
and single Antidotes cfficAcinuH Against al l poisons 
mint .'tillin'; bn-, r made tlie forttLEicn of iliany 
thousand i of quack doc bora. Tlie had putt of 
the whole matter js that man kind never aaenis 
I ij |e.|Lm liy fesimrience : no ntw rimtli imIh of ilct'C]?- 
tiim lire introduced, no real Origin ali by or Eei V tuir.Uv 
enteriirise ia ever shown by ^liaeks \ they rely 
upon exactly tlie snino obi artificei n* their pre- 
deuesacn-ft did, nud gejieratioii sfber generation nm 
dupcul by them juHt as surely. 


other alkaloids in varying proportions, tjuinine is 
by far the rnosL Liuportont from a medical and com- 
niaL'ciftl point of view ; tho yield of it varies greatly, 
l A and b per cent, being I be ax Iron it*, Q.niniitre 
is obtained from the powdered bark by treating 
it with liuic, And tben estrsetinc the mixture viilit 
Alcohol, pireuLralisiug with ^n acid so oh to obtain a 
salt of nujnina, and finaily purifying fcbe firotluet. 
in Pelletier anil C&ventfm isolated puie 

quinine, and demonstrated that it was the chief 
active ingredient in tiro bark., Many attempts 
liave uince been to prepare it- artificially, but 

without *tcee*s. For tbe introduction of the bark 
into Knropre, anil the culture of the tree in Smith 
Amciicu ond Ereceaitly) in India, sem Ctmchoj-'A. 

Quinine itaelf is not used in uredicine owing to 
the incuiLveiiicricea arising fiom jk insolubyitv in 
water, but many it-i palt^i are, and two of them, 
the sulphate aud hydrecliloratc, ave included 111 
the Frit tali MraratiutopceiA rtloug with iiunierons 
mepnrai.iiarej of cinehoita hark containing them. 
The sulphate =i? ihe moat conuuotily uscfl prepara- 
ttusi, and it ii pnpnlat-lv known as quimtic, It 
occult Lel ii in all, silky, mow-white crystaia, which 
liave a iJUinly i'lUiJ in tenHaiy bitter taste, and Aia 
ApAtingly soluLhJe in water (1 in 700 pArbO; iu 
snluLu in i. liave a bluish or JSunrrweent colour even 
when very dilute. In alcohol or dilute sulphuric 
acid it is very ftolnblu. The hydroehlnr*te closely 
in Idcj. tire enlpLiala, but ta much more soluble 
in water \ L in 34 part*), atnl ii« solutions, aie nob 
fluoicsceut . Wlb&n treated with evceiH of chlorine 
water and a few iIto-jm of anunouia anttibEou, solu- 
tions of quinine give a clean- emerald gieen colour ;. 
if fenocyariide of potaasiuni Im rvdiied tltta changes 
lo a ruby sed. 

Preparations of quinine, and cspeciaLEv tbe iiij- 
pbate, very largely used ia Enedirinc, tuKally 
applied dilute solutions f£ to -1 gr. lq the ok. of 
walcr} have a genii Lcidal , antiputreficbive, and 
aiLtafcmiontative action, lienee they are useii urn 
tqtiquB in bay fever, diphtheria, cyetitta, and 
similar ditca.*cu, rt* a Lutter tonic uemlI] Ocpcm 
f4 to 2 grains f nhs fi-eijucrtly given in gAUCiftl 
debility, atonic dyspepsia, ileue'em la, Mctofula, cosi- 
valesceiirts fmiti acute diseases, and ottier ctinditinna 
where t&nic treatment required. It is (vIsme (d 
great value as an anlipyrttic arvd anti periodic, in 
healthy ]i(-c«.eiiis itdoeH not redoco Lhc bmlily tem- 
perature, rial iii typhus, typhoid, rheumatic, and 
some other fevers it is extremely valuable in rid a 
lesjient. A dnse ot r It Lo 1 5 grains rnr^y Ije griven in 
these cases. In curtain fevera it ninei imt red nee 


tittertisl cliarocUirj! ate very varied. Siome have 
hvilliaiit elytra, velvety, and studdod with gold ; 
others liave tksm more coarsely formed, dull, not 
entire, and marked with routs. '‘Their intestines 
have an enormous capacity, the heart is warning 
or very siual] ; tliey Attack mon exclusively, IlLeir 
stings ^ being always injurious and irmiclijEics mortal. 
Tlie sling is sonic rimes very evident, sometimes 
jnitfl hidden or little apparent. Tin divides them, 
into two- great gnvcipi'. the CiTf.ulntoi'ei /^Acih^ro ■ 
oi pertpaietie quacks who piaciise in 
public, and the CiFcrifflhvM CrypternynM, or 
t^arffflhafirt 1 era- Chuuibrr.. The latter are defrorjl iod 
Aa 'the charlatan of the aristocracy , of the hour- 
gpeoisie, i*nd of tliWO wht> do net wtah to be seen 
consulting Mm Lo public. This honest mm nl toil 
in imbued with a sense of his own importance, IiLm 
bllSL'UUgO is Eontenbioili, be ^pfcaks with eissurance 
aiuf ta Jodgw! I □ tsiri-oualy . He ia often a apocialist, 
and so on. These two groups are further largely 
subdivided, and an amusing dcsoript-ion given of 
f-arb r.pccic.'i, 

Tlie methods of qiuick doctors Imvo been. Ihi; 
same from all time, and consist principally in 
attracting and impressing public attention by ev tm- 
prdlmicy nu troundl ugx rHiif Lshavieur, and its imidty 
and. pereisEently asaeverating tlie virtues of their 
no^tmms, Thus as o¥^cntdst-l I y adverrisan^ ; and 
wlisle r.ho invention of nrijitihg luv 1 etiniuSateil 
many industries, there are few which it h ah benefited 
to a gTcator extont than that of tbe quack dqttflr, 
it at oufle opuncil the way to a much widet 
public. Tire enormous modern spt«A<l of news- 
paper reading has further been largely tucn#d by 
the ijuack to liii uwn advantage, as it opens up 
a still will ei tin Id for the puaflng uf his wares. 
■VVLiea onco public attention has Eteen caught, the 
battle is mm-fi i LiE.li half won, patronage, popii, 
laritv, and auccesa Follow aluno^t AS a mattoi' of 
eoursc. Fortunately these are frequently of a very 
temporary cliiirjLc.tor ; but, uw quack Joetura. we 


HHriHtt arc tlie huge feathera of tbr? wing* of 
IdvJ*, ctutabi lean ds of which have far centuries 
been used to i.iake into writing- pviii, Kiiun Hue 
swan, goose, and turkey the kinds are obtained 
that Any regularly prepared for writing pmposes, 
crow HjEiilla bo-iog owd for drawing, A quit!, like 
Inn'll OT bail', is foruunl uf tqudreruiie: tiL-iure, and 
the luiETcl or tube (the quill proper] lion aa ex, 
fcernal iiteruhratu; and an internal pith, fn onrter 
to get rid of these, and in bring the hato rally noft 
A Late nf the Wrcl into a condition ready for 
making into a jam, it requitea to ho d recced. The 
qurii-dresser nitA beside jl Eira thdoaed with brick 
Hides And with an iron face -plate ia front, con- 
taining a hole Munvwhut larger than a- down pifsce. 
1.1 e first beats the qicill Liy pinning it- for one or 
two seconds in thin- hole, which enaldn him t-o 
kiijjliue the Outer membrane with a. thick 
strong knife, the quill being praraod nearly Hat 
In the operation. TLiis done, he again liojils it 
for a brief time in the furnace^ hy wliich ilic 
quill iu;n|iiiin:H the proper strength and brjttle- 
acss to rulniit of its Ix-hig emajIi;— hy a knife or 
niaehino — into a pen with a dean hlit, (JiiiHa 
ware formeib, ]jnqn'i,rj.it fur writing by annriuT jiro- 
ccsis, which Li atLIE itsed fur suoh as arc made uttu 
tooth pfslca. Thia cuusiitta in steeping Llicm for a 
night in water and then manipulating tli£ni in hut 
satni. Althougli the luaaufaortirc or quill emues is 
a declining industry, they an; still made in eon. 
«id cr able nunibera 

dllhlhie i 51 aa alkrduid having rim chemical 
Formula fta,H,.lfl a Oi,SHj{). Along uitli eiriehoui- 
dirae. cinchontnc, and a large number of other 
alkaloids, at present ia llm hark of numerous 
specie* of f'un l idna ami RhiiiIlj la, ci wlitali riicsc 
sahstaiaces constitute tlie antiva medioinal prin 
tip lea, Gwd barks yaold an average of 5 to & psa 
cent, total idkAloLd*, of which oac-lialf is quinine 
and oinclionirline. the other half cosniatlirg of rim 


temperature. In iimliLrial affcctionc of all kindw it 
ia supreme, and at ]jrfeient tm other known drug 
ean eciiEipanu witli it in effieacy. In irUunnittent 
fCvcre , and ague ri'c btrwfc plan ie to begin its 
administration ahniil eight lidura IjcFore tlLe attack 
is ex | exited, and conciiiLie it Ju hourly doses for 
three or four bourn until IJJ to 30 grains have hoeu 
given. It cut* nlirin cit ^IwitH the recurring felnik 
ftt-Uicka. It is aIhci of ^raai value a* a prophylactic 
in j'rtrfuMia who arc e.'tjkrrad to tbe rtak.-i of malarial 
poiaoninff. Tu auoli cjy,u>. three oiaina twice ilaily 
ja tiAimlly con ^idc ml a Kullrcicnt doac. 

Wn ini no ia also largely fifveu in neuralgia and in 
raflauimaLLiJris, Large doses ara very apt to irritate 
Hie B-tomacIi, atnl sniimtiTFies produce a lra:ii nf 
ayniutoins known aa eiachriiiiuii. Thuic ie SLiigijLg 
in the rear-i, iti Exiu ess, deafnesa, a feeling of fulineit 
iri tbe Jiead, nml disturbance of vjMitm— oil iff 
which usually para; nir without leaving any ill 
results, Jii aoiuccsM!* tho ^fleets ar-c mote severe, 
and may l<:;ol in Elangermia depraraion anti i*dlu|i5-u, 
ei]HKially iE tlie |i*ticnb be alieaily vreakimed by 
diraftHO. (Jeitain ^eioon* are ftrv suHcepLible lo 
the actioh of quinine, and an Her fniin rEEiclionism 
alter small dostra. Inotheru ekin eiujitions oilcjna 
of the face, irritatioh nf ilu- lilatlder end kidneys, 
and uriicr diiiugrecahle elfett* aro oouietiinOB seen. 
Wtvrke m in quinino-factoiiev-alHO occasirnially aulfer 
frtyrii f k i ij ei ii prion*. Th aeo arciilmitH are, Ii div- 

ovLir, comparatively iaie. . 

TEie sulphate of cinchoniiline and .ititphute of 
cinchonine are aisn m, luduii in tlio Oritisb i'laor- 
ntA*0p«ji». They have the sahio aol-iona and mes 
aa quisLitMij hut era very much Ira* used. TLiev 
acorn, however, lo 1*; eJlicAciouH. ami arc "cheaper. 

Qnlitn]iiie + a puugent.CEvlourit'H liquid ohtAincd 
hy‘ tlie rl tali] iu,E ion ot bones, coal .tar, and various 
alkaloids. It is Lint baac of many organic bodies, 
and in isomeric with LeueoE (q.v.t 

Radltnal, in Clteniistry, is * term aitpliwl tu a 
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fjrom ii pomtoliag of twti Ur aiOie e 1 L l- 1 1 j t i j L - l 1>" atoms 
wltEji is capable of entering into a aeries "f diffcr- 
ciii!; compounds without itself undergHHng chftiigeor 1 
d«oni jip'iui I i<m. In this ] l-:-- 1 1 >. r j ■ L ;l i;li : i. : ; l i i t-jSilibl-frl 

. 11 ; nUi !i 1 of jLh elementary substance. itadieuls 
aie, iit j. incapable to jl M^iiirnte existence, 

ivnii niiLHi 1 :hu in oomlIh nation with ■ ■ l, !li: I" radicals Ol 
ekiub-tiLs, Two similar radicals «in, however, 
combine with ends other, (Will Iji *iu.:li concs tin: 
coni-!' ill 1 |J prtriuriML Iiils InSetl looked I'lputL the 

1 ■.■ I i r;-. I hi Hi i! free state, 

The rnilie-nl nw-tky! , CII a , ooriKbaiiig nf nine atom 
nf carhuri -n n- 1 three ateiiiB to hydrogen, is k:niw ri 
lji pnj| Ion 11 , Iimi Willi cliLiiTsno, Ij.nline, oXVgSU, iljli I 
milphur ipL lint ri'spa.’tj v+t compounds, methyl 
chloride, <7Hj(]l F atietltv L iodide, 0 1 1. 3 1 , methyl 
oxide, (Cilij.O, and methyl *m I [i lain 1 1 -, (t’H B ).N, 
Two i .ir Mi'. ! groups iinulr in VolitkEhaLiiOL W?tl| 
cedi oilier "in the an, betimes ctlinu ut dimolhvl, 
(CH**, or Cdl a , A very ln.i'gi. L Jimnbw ul utlicr 

L-'INtl II'OISJLILH COD tail I LljS I , LIL I'. l'. I IjfeQtll V]_ 

lie sulphates, the ni tinted, and Lin? acetates 
contain ilic ruBiwebive riwlimk S0 4 , NOj, anil 

aH^O,- TllCfi? nin Irjspi i?i:tly nil'll I ikL the Atifi- 

raitwih of the nstpeclire series of fulte. In double 
decompose Eons the Ralt-radical wcurrlri" in com- 
bi nol inn with nine nieLiil i-i ti'ii.ii s J h:tti :i3 , without 
1 . 1 L? I - ■. 1 1 1 1 1 ' i :■'■ i I ion, tn .i.'ill.'i. iimtiil. I- .51 in- 1 iLrir.'. 

L Ilc equation 

M oSijj h |lj = l-tuSOj Mgf N ( Ij, ) f 

rupiTOBEfitH tin 1 mutual cKclumgr nf unit ntiiiLvifu 1 iy 

ilic 7i n-l ilI-i ii ' « j 1 HM l i ■ i ml mid Li Aril J lit, 

lu chemical notation tomrt HymholBaro frequently 
eiripluyed to ro»™*ent tomtilkabL'd mdiouk. Tima, 

rlin? urnnjtk 1 !? Soall-m* I ujlL t : I" I Ili* tartuLle:;, 3!t 

alnartly ropresentod by tLie symWI T. TnitarLc 
acid ih then represented by H S 'P, pnliLsriuin tar- 
trate Liy K jT, potassium hydrogen tartrate l cream 
of (Artur) by KHT, &6, 


RaLn-KAufte- EMil- gauges measure the quail - 
lity of TnJiK which fall*, iuiu are of viLiii^ns enn-- 
^trnetiona. One of the k Unit Itortwn (y 

Symons 1 miu-gatigiti. eomsiating; of n fnfineS-aliepfcf 
receiving; vessel, nunl a, meaaure uf mueh 

HFPnifcr dlinifiter bo to atlovr ai nine trmlujitpnu 
il‘i may ho dedred, fn the fi^ r r « ta t?LO fuutpeL 
Btia^md icecii jpuf ee.’iicsl (s-hriivn in section in the 
tiE.h 5 nieLiefl in diameter, 'with an upri^tt, diarp- 
efni^iL a pi iE atrono iint f in omitr 1-ltnl Lt mny rfttiwn 
ita cLicuInritj ; p, the vtw+td whiofi iocoi^ei< the 
rain cetlHttd j and e r Uie ('rndnated pJaas pneason 1 
v* I iiL'l'i ineruuneB the ammint L?i teiuVn und tion- 
dredtlia of an inch. Tf ilnsir^il it mity In? |;ja^Liiiateii 
to still (jrKiitj'r njeety. AnotJiar excellent j'au^e 
3s one wtiicLi ia u inooiAootion of Glaieher'e 
brought into oae by itie MetrjOHptrjgieftl Ofhfic. The 
diurooU'i of thin jriinge is S inehea, and there is 
ml.' hiil to it a vertical cyEiudcr on the luji of the 

receiving funnel, to teutin the enow an it fnLfc and 
prei'pnl ita being bSown ont of ibe ganga, an Eh 
likely (a happen ivben the funnel La rIlaIIow. 
litecltlcy'H is pprbapfl the beat comtiuuouRly locoid- 
lijg raiii-Kaii.ge r and La nov- 1 very generally «ii|itjr- 
seding Odei'e &ir long in oft- 

Sinoc (UlleTont amounta ane cenllocted at ■Liliei enl 




heights alwve the 
ground, it La pin] Li- 
[m.ibuxilI jLfr, Lf uni- 
fortnitv and com- 
pel ability iv to h^ 
attaint'd, Unit the 
rims nf Tiiin -gauge 
be placed at one 
uniform height 
ilIkivi: the g-ronpiil. 

The h eight now 
generally adopted is 
l£ EbcWc The 
polnta ic Lr neces- 
sary to see tire at Hie 
height adopted are 
(]J the (unsventten 
of ifiapJaahinK a& 
the CLua-dropB strike 
the gnompid and are 
Sjnioii!,' Haia-suHBn, broken into minute 

droplets, a Large 
number of which in their stcopu) descent fait 
into the guuae; (ii) the pre-veiitiun n?f ouf- 
splaehifig, which unrurs whon the fnnne! is very 
.nhallow j and (5) the protection of the gange na 
much ass pdHHihlp from atTonj^ wind*, n'hfi'h H u 


RerioLiiily pjiterfere witli the amount collected, by 
placing it as near tLie grunud pm ruin Ik donooon- 
jsistent with tho prevention of in -eplaelu e g, TliftSC 
conditfoii.i at* tHat fulfilled by Uding tlia gauges 
named, ami ptauLng thieir nmn 13 iiielicB abov-e tLLe 
groriml. It has been proved from eamdully com- 
iliiete'dosiscriirtenta that raln-gaugea with diameters 
^'arying tioiu 3 Inches up tv an I a telteot auiounte, 
wlien in poMitlons exactly aimilar, wLtliin ulimit 
A per rami. u£ cuoLi other. Accordingly, gauges 
with diameteta exeeicdiiig Ii inches insn.ro no 
greator accuracy than smaller nnes, heing orifv 
m'ally required in the case of continuously rfuxH^ 
mg jriuigviM te liohl the self-Togisteiing &p pa ratine 
On the other liiijul, gpLiigeT! of from 3 to ■■ inches 
diameter, ancli «a Fleming"? arnS Jagga'a, give good 
trum-tworthy reenlta. 

Siwieiul rfin; should lev token that the gauge ami 
its diMi measure be kept di-im 'that it lui ii^Piilv 
lix.-il mul the Hm kept ini n hoikoutu] jriwii-ion'; 
and that it he mad a ni jl umteiial which will atorui 
cxpwtine to file weather well. It should Iw placed 
in jl situation an upon an can Lie aeon tod tor it, 
piyftiiiiilarly tewftrjls tlm rlircetions from whieli flu? 
rain eli telly enmen ■ iunl in each etwe it should lie 
distant from any neigh touring limine, tree, or 
cither ulijeel ut Icimt an fur jw the height nf the 
object itaelf. 

RhpC Is having eamal knowledge of a woman 
without liar conscious consent, orul Much consent 
TiisiRt not )su extorted by violence «r tlueiLts u! 
vinleuvc, The: Criminal I .aw Amend inant Act, 
lfISfS, provides that a ntasi is guilty of rape if by 
personating a woman 'a hitabtinct ho eucoeed? in 
having eonnHictEijn ^Llli hei- PreviiyilMly the point 
u'fts, doubtful. A lumbanrl eaanoL u mler any ci ream - 
atanceft ccnunit rape on his own wife, bar connetit 
■■it marriage being irrevocable ; but Mr JuRtiw 
fiteplieo ic ui onthion th lit under certain cireum- 
etJincea lie may be convictwt at Icimc. of an indecent 
iL^Milt. Nor eftn u liny under fourteen In* guilty 
of this crime, fur in hw | whatever he the physical 
fact) he i-i abaeEntely presumed incjLfialiJi: \ but 
both husband and hoy umy iwj oh urged with 
lug >ii line* in conluntliag it. ltope is a felony 
pu'oiatiah-lu wi lJi pen at aervitude f-ur lite. To this 
every one who unlawfully and diTOally koowr any 
girl unnlor tlm age of thirteen years is also liable. 
The attempt to have nutawful carnal kuOwlotlgc nr 
any girl under thirteen, ruul ike a-cl- ci 1 attempt in 
flu- caae of a girl between Lliirtetm and Osteen 
(knvo when tlLC ftocuaed leaRonaljly bclicv<:!!i her io 
1>i> ov«- sixteen), or in the eiyc of any fomale iiiiot 
1 under circa hi h&iliu'uh wImoIi do u> it atnnuiu to rape,' 
are misdemeanoura, punifilLabie bv two years 1 imi- 
pFsnhmeht with Imnl labmer. The luerest pens 
tratiou suffices to oonstituLi' the ci hne. Aji lugords 
evidence tn caeca of this Bolt, (In- most Erepoirtant 
j|iEeHtio-n will usual ly he. How far is the supposed 
injured pcRnn tea he heLieved ? That depends 
many things, of wiiich Ilia chief are f 1 J her character 

for though aa a matter of law rape may lw com- 
mitted jin n prostitute, sjjjirs' even wire cannot- he 
conipcllud to subm.ii to outrage, yet in fact ii the 
chief witness is shown to be unchaste the charge 
aCuuwt invariably breaks down; ,■£) (he tiaiie 
within which and flu- person to whcpti shv mad# 
r.lu- fiiat complaint : (3) any marks of violence on hei 
ilresa or person, and her agitated or calm demean- 
our i (4) tli« »wn« uf the .illajjiut criine, and the 
probability nf strenuous insistence attracting public 
ncticoF (Bl whether the prisoner Aed or Jiot; (ft) 
any innrka of violence on his micsh or pcrtoia. ; 7 1 If 
apprdiCFvdcd (itmii after the idlngt-d act the accused 
i:i usually aaked to auhnut to medical examinalion, 
ItefiLRsI to do so is a strong presumption of at least 
intercom r^ 1 - Th# thing m i>v gua-ruLoft jLgainHt is 
■ Ldii'i a fairs charge made by a woman tu ■r-xtort 
money or, on failure of this attempt, persisted in 
from spiteful motives, nr im ftecasation made by 
on# who after non renting raaiite tern iato, nr who 
tries nvhcn hy any accideht Llie facl nf connection 
liecorneB known to whitowaf,h her cliaraeter. 

The law which protects women aguingl the clasa 
n: crime of which rape is flie chief has been made 
much wider of late yearn, chief! v by the G liminal 
Law Amendment Act o< 136G, widen ccmtaina pro- 
vision jLgjLi3i.st vunriiis kinds uf procn ration, As 
regards the abduction ( 1 \ of a womaji on account 
of her fortune i (2} by foice with intent to marry ; 
(31 <>f 4in bn married girl under tin? age of eighteen 
with intent to have carnal knowledge id tier, it 
need imiy be remarked that the firtt two aie felon Le^ 
punialiahle by fourteen yeftra 1 picniil servitude, and 


t-lic third a misdcmtapiour punishable by two years' 
immiaonm ent with hard laWur. 

In the United fstates the crime is everywhere 
treated a« o felony, and punished with imprison- 
JILL-Ut for life or Inr il number uf vigil's ; but (.he 
punishment is somewhat different in the different 
states of the Union. 


if Jit, a name applied to Urn laiger fipecies of the 
rodent 'genua Mus, hut i-spcciully io the Itrown Itofc 
(AT, r^Hrartfirv) ami Ike lilack Hat \.M, m 
Like the mice, which are included in tHe name 
gsnua, rate are agile and graceful antmala, skil- 
ful in burrowing, prcdondaantly nocturnal. The 
bright eves, large eius, naked ruusrle, soft fur, and 
I nng mt;:1j tail (Lie familiar external cliaranteristicjs 
The brown or Norway rot meotuireK abnu.’. eight 
inch 4 - h m length, not iiiKluding Um tail, whkli is 
li r;u all', shorter than the body, It is gray win IttOWli 
in colour, with Jlcsli-culnurist! ears, reet, and tail. 
Iflack varieties ssoineiimcs occur. It is iieiieved to 
have itovctled giradually weatwonla, perhapa from 
China, ftEl d did not reach France or Britain till to. 
wards the middle of the lost century, in 1"27 
swarms nwain acriHw the Volga, am5 rapidly H])ressl 
over Europe, ilisjLcascssLng the black rul wjildl 
kail arrived name centuric* betort;. Aceci]ding to 
Borne, Hie black rat wils brought to liritein in 1732 
in ships, from the East Indies. A* a common 
stowaway in s-lii|is, it lies been distrihiited over the 
wnrSd, reaching America about 177fi. The black 
rat in un oiler nmi sljjinuer than the brown rat, 
The head jind IkkIj,- shefliiire six or seven inches 
iu length; the tail :h mi inch Ur two lunger. 
The head lh more slender Lhitis in the brown 
Tat, and Ihe ears arc rather larger. In most 
Hit; colour is giosey Idack, hut white and piebald 
vnrieiieb ma.) i>ccnr, It is l^s fierce than the 
brown rat, and seems to he less, distinctively a 
burrowing nidcut, preferring the upper parte of 
liLiuseB to the cellars. Its original home seesna in 
have been bn the liimt, perhaps in Pcneia, but it 
niitst have TeacheU northern Europe hy tlin 13th 
century at least, tor ita trail bEesome pre^encn i® 
n otic on J by Alberto* Mugnuc. 

Thcee spockte nf rat have (ton Liar habita, nml the 
stronger, larger, and fierce?' torn? ftt>m(;tlnit« tend* 
(4i isxLe??ninats the other, tliiH being one uf the tow 
Lnatencc^ whieli Darwin givea of his conclueioai that 
the struggle bir i >. i k 1 1 > n ; i> is keenest between cIohcIv 
ullietL spiaLci;. As to the hahitji uf rats, El is well 
known that they find then way everywhere; no 
door is iihi.it to them f {hey gnaw and burrow 
through almost, all rdwtach's They run and leap, 
they climb and awton. They (ins to?sd of anirunl 
food, but will cal alui oat anything; corn, fodder, 
all fciiulti i)f human food., egg*, young bird*, small 
niainmals, all is grist to their mil). In illufttmtiun 
os their voracity it is often related that in a 
alaiigbtor-ltouve ne*r Paris (.hirty.fi vc dead liorsas 
wen; picked tn the liones in a single night. When 
press'll by hunger they display murli holdrafla, 
and lLic? r ski! I in stealing even Huclii uun?auagcsiblc 



ItUclinet ( jtfirj Ttztf si j ; Rrowi, flat ( J/ki cf^ukiR tit l. 
gonils. eggs n well krmwu, Tkcir senses, esjie- 
('L:ill;, iii smell ami hearing, are; acute, arul tiinir 
intel license is well des'eloped. Tbe motJien? are 
cureful eeF llteir teudui' 4?|lk| iriii'j, but the males dii- 
J'lfty lint I'OL'CisO til pftieeil aL allei'liou, The AlbilLOrf 
aie delightful pete, Hrehm nEtei several -yt-raiige 
obaen atioiis in resgani <n lint so called * rat- kings, 1 
wiiLcli coneiat ap|i*te?it]y pf a mniibor nf diseased 
rata wjtli cutengleil taiEa. It ia said that over two 
dozen indtvidiuijs have b#cu found thitH entangled. 
Irate are very prolilic, bleeding tour or five tln?(te a 
year. Pour tn Lens vonng are hrought forth at a 
birth, after a very short gestation of about three 
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weeks. Moreovor, t!m young Itecmne sexually 
nji'l' lll<: in JlbOUt #[X month#. Al] tSlB Conditions 
favour rapid increase, and. plagues of rat* by no 
mcjt-ng easy to cope with not lLnfrbtfuenlJy occur-, 
Rate do much damage in various ways — lay their 
buiTowa, by (heir iwnwlnua gnawing of all HOTt* of 
things, by ttueii omnivorous appetite, They tinder 
mine #nl|p, destroy woodwork, devour stores. 
When pressied with h ranger they may attack large 
mammals, and even man himself sometimes l"ralln 
■ft victim. They have boon known co eat holes in 
fat pigs, to gnaw off the Sfcgri of bird s, and even to 
destroy the sol^a of elephauta’ feet Their dCatnte^ 
tian may in many caseb be left to tfctefr natural 
enemies— birds of prey and camivowitu mammals 
—hot Et is often ticseeMLry to retort to the use of 
tram and poiaona. One oi Ihe moat effective ways 
of deatniying them is to feed them with a m tutu re 
of meal and plaster of Pari#. Their akin in hohic- 
timea ustod for makin e glove -leather ; and their 
jflesh, according to Tkt Parmer'* jFricnioij crari Foes-, 
by Theodore Wood (IBS7), in, if similarly cooked, 
en parrot to rabbit 

There are several genera nearly related to Hvluu — 
e.g, Nceocia, of which an Eaat Indian apccica, the 
IfnnditoOt.tafc ( A r , ton^fcofo), may measure over 
* foot in length ; Hapftlotie, represented hy little 
jerboa- like nnimalA in Australia ; lichinothrix, 
with one *|tecies. in Colelj-e#, a r.it with a vety long 
musslc, and spins'! an 3 On a the fur ; CHeetomya, 
represented by a formidable African epecles \t\ 
\ of large size and aeiociou# voracity. 
To some more remotely related rodent* the term 
rat la often popularly applied— e,#, to the TiVatci- 
voEe [Arviccin amphihivi; see V6LE) P and to the 
American Musk-rftt [Fit#? abeihiaa). 

BeDMl ( A.&, rfnraui, minm, 1 to mm * l CWIdfata 
of the inner lining- of the true stomach (nee Digkh- 
teqjs ) of the fiuexingcaJf, It contains a ferment 
which causes milk to clot (see MlLK), called the 
mil k-cuTd ling-ftnuen t, The renlret to used in the 
m Finiifftc tura of cheese, and to a lose extent in the 
preparation of curds and whey or junket, ft is pre- 
pared by removing the stomach freto tbs calf as soon 
B4 it Imuh been kilTcd, arid aeprn ating off the Lining 
nLcnLl>rUjLe of the etoniach. It ia then salted and 
dried, and will keep for eonio time in that condition. 
When used, a email piew of the rennet, in which the 
ferment ift atilt oulre active, ia aoftenad in water and 
tdded to tlie milk which ia to be curdled, T'oi many 
y^re past the milk-curdling-form,crit hfta lreet 
obtained from rennet- in the form of an extract. 
It ia eolnhSn lb aftlt and water, and is extracted 
fretn the fresh rennet of the calf, Mid kept from 
putrefying by the ■ddlth-is of alcohol, isxtTdcto 
of rennet thus prepared are extensively UeOd, and 
rufty ho had at the -druggiste' stores, 

KfrtorU ft vessel employed hy chemists for the 
purpose of distilling Or effecting decumpwitieu hy 
the aid of heftti It may be mane of glsw, Wtlwn- 
■ware, or metal, according to the purposes for which 
It i# (o bo employed, iTItfws, retort* are the mret 
common, and their md inarv form is won in the 
figure, They may be employed for the production 



Retort fitted with LiiMfti Condenser e 
A, tmlfr at toe retort. Ihto wftleft (hfl IlftsSd to be dletllled Is 
jmt ; D, Iht rsetver, inti which the end. at to# pruvrt m 
plioM : MB, theccnidmwr, f«*lslftffe *"PPly of Mid w*L#r 
f n -, |.| g hj nieSAS or die -pipe 0, -.lie Seated vviler *t 

F- O. tfef btobln^ kppftrelu#, a Banter Iftmwr tn this cue, 

of BncEi pradueto ftft do not re^aireany extTnOjdinajy 
degree of cold for the condensation of titftir vapour 
—as, fur inatonire, for the priftluctlon of hydro- 
cyanic or nitric acid. The globular vessel in which 
the neck of tine retort in Inserted in from itft function 
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termaiil the r«c top-, Cold may hf: Applied to the 
Hock of the retort - lor the purpose of ftnudetifeing 
the ri|toutw,in variona waya, aa by the appEicatioh 
of a cold wet cloth, hy a current of water, or by a 
special apparatna known tut Ltcbig's Condenser, 
flEuhivn In Lire figure at lilt. 

In ordinary oases re^uinrtg a liiglrer teiii-pcratnTc 
than glas^ conld b*ftr earthen iotoi-1* arc used : fer 
the preparation ul lsydToflftUrie acid retort* of lead 
arts employed t while for the preparation of eErong 
au lplroric acid platinum La the Wst material for 
the retort. loon retorts arc employed in tire 
laboratory for the preparation of oxygen from Mack 
oxide of snanganeHQ and home other urocefchea, an* 
in gfwMvorkh for the destructive distillation of coal. 
S*0 DlitTILLATIQS. 

Reverljerfttirry Fnrnncc, a furnace mot. 
strncterl tlLat ores fttid other materials may bfl 
licated in it without coming in direct contact with 
the fuel. It consist* rvsentialty oF three parts— 
vir a fireplace at ojic end; in the middle ft flat 
bed ortolt, on svhieii the material to Ire heated Is 
placed: and at the nibor esul a chimney to crefttfl 
a draught and to oarry off the smoko or fiime. 
Botwean the fireplace and the bod a ilre.bridge is 
placed, and the whole built oves- with a flat- aioii, 
dipping toward* the ehsiviney. The lift^1l^ pliyn 
over the II re- bridge, and the hcRt is reflated, or 
reiicr^vnfcfi 1 , on the material beneath ; lienee the 
name, Sec Ltits, anil IftOS (puddling 

furtineeh 

RlbM Arc eluJitt; arehca of hone, which, with the 
vertebral column behind, and the sternum or breast- 
bone in front, constitute the Osseous part of the 
walla of the chest. Ih man there lire twelve riba 
on each side, The lire L seven are more directly 
oonnsctisd through intervening cartilages with the 
sternum than the remainder, ftnd licneo they (lie 
termed ^tttebs-o sUr^nl urVnvi- jibs ; white the other 
five are known ft* /(d&t. pffes, and tho last two of 
these, from being free at ibftir anterior ex- 

tiremlfiea, are termed ^jwtffjiijr re'At, A glance at a 
akeleton. or at a plule representing the articulated 



Flijr„ 1, -- Tfre iLllifl, hi jidu _■ 

1 null I xni tho oniCr *inl Lh# mlit-die put# of tftn Jtomoru C* 
trwAL-bftin i Li, lis .MMJIftria eartilMjcn,; «, Uis fl n-t '1 until, ni,ri 
fi t^ii JLi-i (or l-wH nil} i.lr-rmL vcrt-E-tm; the dirt x(t[ 7, its 
h«d i i, ito nick, ri^ciiig #c#Lnst tire Lmiu-vcn# prscr-i# or 
eft# Nut ft irtid virielirai Cl, ltd tubwis; 1'J, IX# i#v#cith fir 
l-ufc- Lrui; Till - tl, the , l osr*l -r-irt^lsiDia of tliu tnre r:h.i 1 1-E^ Cho 
two fulw r; ts or dinting rlbi. 

bones, will show that the ribs van- v^a-v consiiler- 
ably both in their direction and size. Tine upper 
nos are nearly horizontal, huL Iho others fie with 
the anterior evtreuiUy lower than the posterior; 
this ohlinuLty increasing m Hie ninth rib, a^rl then 
iglitly HlocrcBsinfj:, Tliey increase in lenoth from 
the first to the -eighth, end thcut again diminish, 
flic spaces between (lie ribs are termed the toter- 
tHAt/i! spaces. On examining « rib taken frnin about 
tlte middle of the series we find llmt it preaent? 
two extremities (ft posterior or vertebral, and ail 
ftntorior or atorilftl b and an intervening portion, 
termed the body nr aliAdt, The posterioi extrentity 
piesejite a lioad, a neck, rtml a tubEToalty. The 
rieatl ia marked by two concave ai-ticnhir Min FaccA 
divided by a liilgo, the lower facet beihg the 
lai^ger. TJiko snrfanc* fit Into tine cavity formed 


by the junetin'in of two contiguous doreal vertshra. 1 , 
aiid the ridge aerves for tlte attftcliTucnt of ft lijpa- 
incut. The neck 1 * ft flattened portion preceding 
from the head ; it ia aboo t an inch long, and 
terminates »t an eminence teimed the tuberosity 
or tuljfcreie, from whence the shaft commences. 
On the IcvrcT Msd inner part- of thia Lubeiclc is 
a PTfiaU nvftl surface, which articulates (as ahown 
in fig. -2 ) with a cftrreHpondlng surtaeo on the upper 
pare oF the tranAveree process of tlm lower ol the 
two vcrtelurt® with which tlte bead is connected. 
The shaft presents Gw external convex ana an 
internal concave surface. A little external to the 
tubercle tlte rib ja bent to form the angle, from 
which jMkint the rib losses forwards and outwards, 
ultimately curving mwarda to join its ^tol cfl ' r ! 
[ilaps. The upper border of the rib ia tliich amd 
MHmdcib while the Sower border is marked by a 
deep gioove, which ledges the intercostal vessclA 
and pu.t v*. 

The iil» of Mainuiftlft are mostly connected, as in 
iiiaii, with the lmdieaof twpj vertebue, and with the 
iraai^v^rtie pmceaMa of the ^mateiioi one, In the 
Nr^iiiUietnata, lbowcv4r a tliey articaUtC svith fclic 
verteiiTal lwdics onh- ; while in tite Cetacea the 
]jo*tcrior rib* bang down from the tnanuyeree pto- 
rCAses alone, Their nuiubcr on each side ccnic- 
a (M inds with tbat of ti(-B dorsal vertehr®. The 
greatest numteit. twenty- three, ooeura in the two. 
Toed Bloth, white in tlte Chcareiitcra cloven la tlio 
ordinary number. Ifi Blnlft each rib artleolates by 
nieAns of ft ftupftll liead witlt ibe iKftly of ft ringle 
vertebra near its anterior Iterder, and with the 
corresponding transverse process by meftn* of tbo 
tub^ndc. Mppreover, each rib possess*!: a 1 diverging 
appendage, ’ which project* buck wards over tha 
next ribp so a* to incred^e the convolidaiion of the 



Fig, i. — A J^ront View of tJie ft mcvlatipiui ef ths Riba 
with tire LSg-iirniL LVi-.uiir. : 

1 , ]j itvnuL vertebra: - !!, 2 , Iritort-vrrbral cutlLsoeii a, J, 

xntrrlOY eonimcta lip^rri-nt ; i, i!<ck. #Ld i hftnl vt rlli ] U, 7, 
i. flr.t i,i;ii,Lka at llgAtri^ntoi'^ il lirv-A •; remnvofl In 1],a |, mvt.'. 
rlTi, Oivm Ira Dips figure) ; 7, irticuinfM-n Iwtireta tbs lubiKla 
sf tJic itoiintl th* E±s.rtHv#rw v«rt#lXPO priHHM, 

th or ride fr rune work, nerermary for Hying. The 
dorsal vertebra beie never exceed, eleven, and are 
SOhmtonly aeven nr eight in number, and the ribs 
proceeding from ilicm nrt cminCutcd vi ith the ater- 
31 11 in not hy cartilage, aft in mainmala, but- by true 
osreOuH sternal riba, which arc regularly arlfoulfttcd 
at one c:nl with the sternum, :uul at the other 
with the termination of the spinal ribs. .In the 
Chelonien lleptiles the ribs (as well nft the vertebra, 
ftnd tlte sternum) dovLute remarkably from Ihe 
hionnal tvjte, the Lateral parLFi of the carapace 
errai sibling maLnlv of anchylneed riljs unitoxl by 
dermjl [ilatos, la the Crocodiles there are only 
twelve pair .:; ( tnce ru doreftl rito ; while in the 
olbCT Sanrians, and ia the OpIiidianB, the rilm are 
uiiialEj very mimeroue. In the Timgs titers are no 
true ribs, the reftftWI prulifthly bsiao that any 
linpiy olciiicat in theii thoracic waLla would iuterfere 
with ihe ciiurnion* tlmr^ioo-aiKlonMUftl enlarge- 
ment which t!ie»e aniitiftls periodical ly undergo at 
llic bivcding fieri ml 

In tlte language rif the Cnpnparatlve ariatoraiflt. 
a i-ib is to be regarded as a PisirrapopAgsis — ono of 
Ihe elements ol a tyuvical Vertebra [ q_ v, }. 

Fracttirs vj the RiU is a very common eurgical 
accident, resulting from blowa or falla ilj-"d the 
■chest. Riba may, moreover, bo broken by mere 
preweurc, aa when persons we severely crashed in. 
a. crewd ; and instimccft are on record in which, 
in the case of aged peraoDa, the rib# Jtftve b*En 
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should be allowed to to SCluXil, unless Emu, neuralgia, fito. 
r special precautions, nor to the hatter or 

rj and intercourse with other children Ijaeilharle AcWt ifl a product td 

permitted aa little sa poosibla except in the action of nitric acid, under certain wmUtioaiB, 
[ r on grape and cane sugar, Or Oh at*rthj gum, and 

ni. — R?n.L r worjiL of the bodv is usually llgnme. it oouurs as a coloitilesa. inodorOua, 

ilt to care. The application of some dAuurwaot gummy. untmtaJltabfe >na*H. which 

e, white precipitate ointment, Hlbtion « ^ ] Y l “ o*v>ho\. It ts BufbcLently 

roaM acid, linatiiTH of iodine, mmalCv |K>w&rfol to dLwolve iran and nnc, with extrication 
Hi. thr parasite and so ends the disease'. of hydrogen, It has a landautiy to fni^n double- 

of tbe scalp, on the other band, is often »alt«. It is dilsaaio, and tonne- an acid and a 

ieEv intracteblc affection, bMUM the *<#wal salt with potaremm, 

i Lends deep into the Imir- follicles, and i| nwbliFllllCter, or &ACCHAHOMBTER, an 3n- 
fficutl te bring Uie remedies employed stem ache for determining the quantity of aug&t iu 

i l v in contact with it in this situation. liquids, especially Lie were' and distillers* worts, 

cases the remedies recommended atiove In principle it resemhlca tli* Jiydrmneter (sen 

effectual ; hut LhuHii which have littcmne £f£C)PK! T1 k?i.stty ), uimkL for a*cct teining the 

uetiniea Lax the ingenuity of the physician Hirejagth of alcoholic liquids. It of n 

ttienoe of the nurse to the utmost* and tioliow sphere or oval of thin braes, with a 

liuit till advancing pun innka the anil grpduetou stem and a hook so placed opposite 

each otlLsr tiLat when placed in water it Ito&ta. 
and the graduated stein stands upright on the 
lop, iumS ihe book is below, for the purpose of 
appending weights. The degree to whi<li. the stem 
Hiohn the hiCRtta of calculating, by rahleo 

prepared on purpose, tJie preportlori of (mGcImtEBfe 
matter present in the liquid, 

KnrrhaTln T or Gmrcnnu, is & 

awoot AulsAtehre prepared by complex procSfcsea 
from coal-tar. It is a wfiito, Kemi'CryataLLine 
ponder, with a faint odour and intensely sweet 
taste. So aweet is it tli&t it requires te he verj 
much diluted before it* *wesl'bcs* be appreci- 
ated, fiu’i i 4 to I grain sufficing for a cupful or teo- 
It is not a pure substance as- fouad iu commerce, 
but cOntefuii a variable proportion (H& to 4Q per 
cent.) of a l«s Rw-eet compound. On this- account 
opinions differ rh to its aweetening power com- 
pared with that of Htigaar, it being estimated to ho 
from £W to 300 times stronger than the natural 
prudud, It ww at fl rat lliought likely that it 
would prove a aerioua rival to augar, but its price 
nifera no great inducement, and conflicting oplnlona 
aa to im safety Lave rather militated again at its 
use. At present it ie employed for sweetening the 
final of diabc-tie patients, and for disguising the 
fajita of drugs, Some aerated • water makers also 
employ it as a substitute far sugar, and it may bo 
used to giv« an extra aweetnc*? to glucose in the 
manufacture of artificial jama, fire. Saccharin i* 
but slightly soluble in water, but diseolvOA readily 
if mExed with baking-soda, car-botiia acid gaa being 
liberated during solution. 

Safety-valve, an apjmratuA the duty of which 
is to allow lIi» steatu to oacal'O from a I •oiler when 
it readies a certain priwsuro, aheI iIiuk to prevent 
undue . i[.ljll!i mil i Imi lxiili'r platOH. The figure BhoWB 
in outline the principle of this valve : (t. a is a dome 
■on the lop of tine Iwilcr-sJicll i A in a yojiEcal lmti*A 
valve reHthig on a scat, which lias beeji smootjily 
boned for its reception ■, e is the fulcTunr of a long 
lever f, f, from which at d th#rc la & project ion 
reetln^ on. the top of the valve. The cad, /„ of the 
Jevcr is held down against- the Atcnn^pmuHLt* by 
the Mining j 1 ;. The | mil exerted by this spring can 
Im adjusted by a nut at f, and it is fitted wi tli a 
limits ewe, and an index an aLranged ha always 
to point to a figure which indicates at what pr&ssnre 
per aquMC ineli the steam in the Isfilcr will l>e ahla 
to lift the vsdi'e- For most Atitiooary boilera a 
wci^lLt which can be moved along the lever te any 
desired ]w:«l- 

fiern is uasl -"-r J 

instead cf tlio I 

spring la | /^\ 

ruariiie boilers- m F \ 

the lever is H [' 

f rwjue-utly diA ■ ft* a j 

penned with || 


Koch pile Salt iB the popular name of the 
twtrateoE soda and poUwh (Kj^ftC i H 1 0 1 HH a O), 
tliis tuiLt having been dlscoverej in S BTSS by a 
Rochelle apothecary named Seignetto. It occurs, 
when pure, in colourle«s trausprirent pri.*m», g^a^f‘ 
ally eight-sidftd ; mul in litHie it tesemblea ooeuuioci 
an It. Ft ia prepared by neutralising cream of tartar 
tbitartrate of potaah|i with carwna-te of imhIo, 
After a n 0 iLtrnl solution lia& lusirn obtain ed^, it ia 
boiled And filtered, and lltn reAulting ffisid in eori- 
ceutrated till a pellicte forms on the Riirfaeo, whoa 
it in set aside to crystallise. Tills salt 1 a A mild 
and efficient luxativc, and Im li^ts d ^agreeable bo 
tbe taste than miwteF the saline purgativea. From 
half »□ ounce to an ounce, dissolved in eight or tea 
pAda of winter, forms an arwngu fh*#e- A dracbm 
of Roeheltu .vlIl prilled to oust of the ingredients of 
an effervescing draught f bicarbonate of soda or tar- 
taric acl-d, for ovAEnplo) forms oao of the vAriublea 
of what ore eallwl Suhllit? powde™. 


1 |: ' KalMifjB4il«llLJfi are external agents cm ployed in 
l3n ” rnedieina for the purpe«e- of AUnuiTAting, and onnAA- 
ssn fjuently reddening, the part to which they are applied. 

All agente which, after a certain period, act aa 
p^p RliHterfl (fj-V-J hi iiy Isa matin to id M rulxrf act cuts, 
j M ,_ if their time of action Is shortened. The ntildeab 
,j Lj , rubcEacicntii are hot poultices, cloths soaked in very 
, UiJ hot water, moderately atirnulating liaimenti* — m, 
'lf y ' for exaiuple, uoap-ltniment, with varioua pre^Kir- 
tions of Tirtment- of ammonia, or chloroform, ie. 
miU Spanish fly, in the form of Emptattrum- CvUifat&KSf 
jyj. or warjn plsater, in which the active iAgrwicnt is 
blunted, by the free admixture, of sonji^plaAter, 
,Q n . resin-plaster, Art, is a good form of this clasa of 
ngente Capsicum or Cayenne popper, In the form 
, 1 ^ (if ii jriHjlLlce, bh an espelknt ruWlkCi«Jt ; it is 

{>v ..' much used iu th# Weub Todies, but is aeldoin #m. 

ren ployed in this country. Mustard, in tbe form of 

! , :>r Cvtnpldimfi Sindpis, or mustard poultice, and oil 

^[y of Lur|.>enL-jnt; Aji; [H;rhup:i llii' ImmiL of the ordinary 

rubefacients. The termer Is applied to- tbe soles of 
^.r the feet and the calves of the legs in the low stage 
of lYpluaa fever, in a-]HoploKy and coma, in narcotic 
poLaou itig, An. fl iA aIho applied to the nlu-st, with 
* jJLfll much advantage, in many oases of pulmonary and 

ie [v eArdiae disease, and te thcBUTfaco or the abdomen 

;L ,i in various ndloo tiruaH of the abdominal viscora- The 

* t y lj*>t nrethod of employing turpentine la te sprinkle 

teat it freely on three or four folds of clean flannel, 

~^ i wrung out of boiling water. The sprinkled surface 

^.fl of tins pad is placed uj>on iJic Hkin, and a warm 
t h e dry' towel is laid over the flauntl. Two vr tbreA 
• y a bucIs ap plica tiorm wHI pruduen a powerful rubs- 

hjml fadeut effect. Turpentine thus applied is aervlee' 

be able iu ail the cases mentioned in the remarks on 

ritti MimUnl, an well ns in sore throat, -ehjtuiic rheunna- 


a 1 1 o g c l Iter, 

and weights a 

act directly on, 

the valve, it —ft tU L^_ 

Ls also usual, 

and in steam cm compulsory by law, U> put two 
isiL.fi.! ty-v.'iive.A cm. nurl, luiler, one ajijusLs-ble at will 
by the engineer, and tho ether (called the ‘govern- 
tncnl valve "j cucfiiscd in a choc te which aeeffi* 
tiiin only b^ olhloijied by tfitsu-na of a key in the poa- 
se$elon of Hie captain. The danger of explosion 
through overlofldiug tins valves Ls cIula obviated, 
Ree also STiAU-iiMrjaKK. 


HuL Ammoniac, kuowr also os Chloride of 
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Ammonium, tuu sometimes at Hydroclilurato of 
Ammonia, is used in medicine anil in chemistry to- 
ft considerable extent. It 3ft obtained from t)n» 
ammoaiaca] liquor of tli e- gos-wpTki' by adding 
hydrochloric acid and tbcji subl I min#: it in irra 
lhj'jH, or by adding milpburio acid and thrai A(i,bl:i cu- 
ing tli c ammonium sulphate with aodium chloride 
Lu L l:i> unit way - oh a- email scale it may he made- 
by adding hydrochloric acid to wlut-itth of ammonia. 
U Occam in eolwirttftftf odom-ltas, toarsa lucent H isTcntn 
masses, with an acrid saline test*, wul hh1l:Ur In 
water* It IV mil - i r-ii *rj ■; : .■: 1 1 f-: : L-i I L- il = I L Lti clilOIUC iH01L- 
ebitLs and pneumonia, as a diuretic, diaphoretic, 
and alterative in rheurmtiam , mil on an Alterative 
In neuralgia j it ift :llmiv given in catarrhal can- 
dicithH of the gastro-iiLtestined tract- and in various 
hepatic diseasr*. While tain# delved in water 
it greatly lowers the tempeifttnra, and hence in 
solution can be wl as a rwri-gertUt, Tim- donaia 
It to Ul> graina given in Halation. In chemistry it 
it largely used e* a test. See 

SalLcylLe AcM,C,HA 


upon tbe eirle of the face immediately in front of 
the external ear* and weighB from hn.ll on ounce to 
an ounce. Ita duct is about two inches and a half 
in length, and u]#nH into the mouth by a small 
nrifice apnoaite the aecond molar tooth of the upper 
jaw, The walls of the duct ;-,tc dense ami some 
what thick, ami the calibre is about that of a crow- 
quilL 

The Svbitutrillary Giand is situated, as Ets name 
pinpHos, below the jawdimie J part of which in cut 
away In the figure), and is placed at neatly equal 
distance^ from the parotid and sublingual glands. 
Its duck if- about two Indie* iu fen gib, and opeus hy 
a narrow orifice oil the top of a papilla, at the Aide 
oF the /rtmrwn* of the tongue, Thc^rWtfjffwtif Ginnd 
nit uateef, of its namt tmnlte*, under I he tongue, 
each gland forming a, ridge on the door of the 
mouth, between the tongue c..ts 1 1 the Itswi^r gvmi". 

It has a number of excretory ducts, which open 
separately into the mouth. T he haIj vary gin uds are 
rAcemose, or of the compound acinous type (sec 
INLANDS). The rec eases. which ripen into tat hue 
tennm&l brahcluw of the ducts are 1 lined and 
k almost- lilted ’ by the epithelial celts which eccrCte 

' > the saliva- True as (ivory glands, eg Lit in all 

mt&mmala except the cetacea, in hinda, and rep- 
tiles f including amphibian* J, hub not in fish ear 
and glands discharging a similar function occur 
in inacL-ra, many molluscs, &c, fciolivu contains 
about fine- half per CCnL (if AnLcrls, plnedy nAltS 
and mucin. The proportion of its active constitu- 
ent, ptyaliit, f» eg trendy smaS) t and it lias never 
been Hatisfactorily isolated (tee Eil^hteou ), 

The mo-si ooiujiiou disease of tho paiot-id gland is 

Or specific infill Ai i r il I kiji . which bos hum nh ivuiy 

described in the article Me.'mj'h. Ttimoura of 
varimia- hinds sometimes occur in front of the cut 
and over khtJ tiftHltld glued, Their reninvul in dfLCA 
rUffiuult. Calculi arc occohionaLly formed in con- 
nection with the dactfl of the salivary glands. 
/J^icfeaf Sr.f.T-etiiin in indicated by clantruinfiBB or 
dry n eta of the mouth, and ia common in low forms 
of "fever. It is important au iudioaLin^ tlie eon- 
dikion of the Ayjjiem, u-ni Aeidom tequitoB tiuat- 
menL If it should occur && uri origieul aff'eciion 
it ninat be treated hy local fi-iulogtigoeH (hj.v, ). auch 
ryi Itqunric'e, hoTwc-radiAh, peilitoiy, tSi-c. Aiteya- 
tion &f (Aa i’uli'cft Ia not uuficqucnt in disease. 
For esampEc, it houic times Iowm its ulkalim; char- 
AcUir, and. bwm<A acid, ua in anute rlienmatiam, 
dial* tea, Jtc. : whilst in other caeeu it- becomes no 
fa'tid as to l^c u souioc of annoy njic-c both to the 
patient and hia friend^,, sa, for- example, in a an ivy, 
varioua forms oF dyapepeia, oalivation. &c. The 
undue ueidlty JnAy Ssr corroc-tod by the udniinmtra- 
tion cF carbonate, or bicarbonate of Aoda r whiLe the 
foe tor may be relieved, hy attention to diet,, by 
jin tiitO]>tio mCiiLih. WAaIlAA, iuliI hy tha uAO, 1 <iI?l 
IikiilI and KBJieral. of creosote, nitromuriatio acid, 
charcoal, chlorate of pot-usli, &e, t)rriin/j ry /?[ ftnm- 
i.n-'ci i of tlirsi! glnjidn (di»1j31cL Emin rmmijjJi I iiiilj 1 
proceed from cold oi local injury^ but it is often 
produced by decayed tooth, 

Saoivatjcis, or Ptvaoehh \ fiiun the tlr. 

L the ealiva'3. is the term employed to designate 

An n-liiKimiully !Li-i:i:ihml. ilnw juilivu, It moot 

commonly arises, from aaneclflc form of inflamma- 
tion of the parotid glands, induced hy the action 

of nturcUry, Ln wlilrh -CHAV it i: teimCrl riieri'iLTiul 

salivation ; but it tMcaaionally upfearA under the 
action of oilier drugs-, especially iodide of pofrts- 
sinjEl; And sruriotiinoM it ih'chi. ivil-hciuL iliiv Appur. 
cut cauHe, in which esae it in raid to be idiopathic 
or spontancoius. When mcTcury is given in mnji a 
WAy iui to (JX-ritc ra.Ii-. iLlioi: IL rnetAlho [aaUt in tho 

month in huh in reccpniMd by the patient,, and a 
lemarltable hut indescribahlc smell, hunwii as the 
mercurial fcotor, kijlv Ik: Lle-tcu-tcd Ijl Ids bi catli : the 
giiins lie^fitnc ftU'olfen and agiongv at their edges, 
and usuAlly preeent a few slight ulcera; and an in 
eiensed fioiv of saIIva takes place, accompanied by 
I in in in the kclt on pressure. Lf them: ayinptoui.s 
be licit- theelred (and a fort iad if mo-re mercury he 
given ) the tongue, chese'kA, and throat sw^U j*nd 
ulcerate, ami the A*liva that llira.s away am ruin (a 
tss .-HivcTftl pinta in the -oOurAe of the dav. * ' n til a 
coinriiirat-ively recent ptHriorl profuse saHvatlon w M 
deemed the only oerLam indication that the system 
w.-lh duly under the influent# of marciLiy fond, 
indeed, it was Iwilievcd tliAt the cause of tin; d LKeAsc 
was carried Out of the Imdy with this saliial r but 
it is now rccogn U iaL that A*]! vat! on ia harniftil, and 
in odminEHtaring meTcury the object sinned at is 
not to allow its effect At farthe*! to gn beyond 
the cmal iictioi i of alight tendcnicee of the gums, 


cone t: futo ait avlbEinely impniiaut ceaaa 
of su hstourAui in cheniiatry, of width coiiimon or 
sru Halt f sodium chlmiikl mav be menti-oned Aa 
the most fiiniilLur example. "Epsom *ulb firiftE- 
nosiitiri hialpEiatoJ, Glmiber'ft oak (podium eul- 
phate), ealt|wtTe I. ]>:>tii_^uiui is nitiate 1, Ltoehelto salt 
I Aodium potimsiuni tartrato 1 arc othtr well-kmo wn 
h. 1 1[:-:_ Coihiuiifi na.lt .uppcuiH tn have Ihuul knowh. 
fitmi tbo h.^i IU-mL tiineh, and the fact that the »ame 
tlreefc wolhI hate is iisisit in the tomiume, Hignify- 
Lug the rir.H.iihJL, ami in tlic tiiaecul itie, AigtiiEviug 
klIe, wmild Roe in to indicate the sea as tli-e source 
frijtii which (suiMuini huIL whs. obtainOrl in fiiH lir^t 
in^trniL--:. Tin- iipjilicAriiiri of the iiAmr hilIi ki 
siilDfttancM otlier thnn oniiiiLon talt wulIl! follow 
from I ho ituu# or less gOJieral uiinihu-ity *4 these 
la I'diu iilliii h.dt in iippoaruiLCO, anil in the mnie 
eitnily olHcrvsid propcrtisH, aueli as solubility, 
taste, &c. 

Ely the term salt chemista now ordlnHri,ty under- 
atand a anlwtuncc which may !.« looked as 
ilci-Li-pil from mi Fuiiil hy tin; r-e]>Laceincnt of ]taitor 
the whole of the hydrogen of the a eh l hv jm^LiiHof 
a metal or t»f a Ihiulical (q.v.J eapabto of playing 
the part- of a metal •, aiuc.R hh, tor InstAn^c, tho 
radica-l NFL, which i» calleri ftinmonitmi. The 
acids tliouismvcs -aio even looked upon as conati- 
cuting tin: hydicigi'ia Ll: rm>i iil ihe VArlfiu? series of 
talta, and are aomerintes calEoil hydrogen salt*. 

Them are several general modes of formation of 
fialtftv Onfc of i li>! iimkiL il'c'1 [n'jrtj'Lti t Hnf 1 1ti^^M.: il I'-prnd.-. 
upon the mutual action upon each other of an aoid 

ililiI l 1 tiLj-i : jij.v. j, vIi^jIl tin; I 1 , j . i : ■ i i l jiliHrnr tom nf 

each of cEmee eubatancca diaapiicar and a tak ia 
piedueed, usually with the simultariccuus prmtuc- 
ti<Hi of WALAr. For cxAiu])Ee, when nitric oeid jmd 
the basic tisido (if lead act upon each other, lead 
iLiljiito and Writer lin; luuiliiecd, i IlI i.s : + 

FhO ^ Fl^NOaJL, + ILO. Ealta aio altofieqnently 
piHfdiHMjd when metals are dissolved in acids, the 

aydl-OgClL uf tha Arid Ijl- lug 1 1 j f. [J L A r.H': il bv Ine nn;ta|, 

TJlus, iron dt-Aukon En dilute hydrochloric ci buL- 

ylmrir*. ncul wkl, l-lii: eV<diltlOU of hydrogen and 

tlic fcmiation *E a ferifuiA wilt : Fa +■ = 

IT, -I- FdSOj. Strictly a-nalngnus to the displace- 
merit of hydrogen FiCIn HiL]p!i:Lrif! ucid hy : ■ i <: i l □ ■ - : 
of iron is tho displacement of copper from cupric 
emlphuto hy the r imr; eih:Ul1— tills action also giving 
rise to ferruua sulphate while oop-puris pFeeipitatoHl: 
TV 4- Cuf^O t = Cu I- Fc&0 4 . Jji tlie priKCSA called 
dnufi-le deemii position (aai 1 CnEsiraTHY, Vyf, IIL 
p. lb£ j two new ^alta aie frequentEv piodueed when 
the solutions of tw-u salts one ani if together, a&, for 
i iJH-kiiiCC, wlieh AOiliem chEiU-iilo IUliI Silver nil-rato 
act mutually ursm each other, yield Sag silvet 
nlih>rhto and soil i uni nigAfr : SaCJ + AgNOj - 
Agtll 4- NiN (J,. There are otlior Jjiode* oi salt 
formation which aix; (A ini rior importance, 

SsJtA are frequently cnnoidei-od aa oormiariag uf 
metal and salt radical, the latter coinpriAing All 
tEiat pftrtEun of a haIi o-hLsh Is not metal, as ex- 
plained in the; article EaDIcal. In thacftfiesiof tltA 
an- cal led haloid salts (fluorides, chlorides, bromides, 

ujihdi's} the Kftlt :iliJ AOiiAikIs of One; droll iMit 

airly, while Eh other eaita the t-uk radical ccutaiiia 
two or mmc ditferent cdenic-nts, TE# nauics given 

to oe-rlAln nlftHsAA Of AftltK nifty lit SljOXtlV eXlilAUibid. 

Nuriua] Haiti are those resulting from tbc ifisplace- 
IminL of the o'liote -of tk diisplOCf-Ahle liyihogidn 
an Acid by iiieauA of a metal. Neutral salt« are 
Hitch os do not e^hihit cither the add nr tbc 
alkaline lea-ttuh whrn JiAAolved. lios-lc oalta and 
arid salts, a* coiatTASted with the normal salts, arc 
respectively Intorni^Iiato in coin pool tion lietween. 
■h;: normal e-alt and fbe base and between tho 
normal eslt and the acid. Those- aftlt* e-till possess 


, was wigirialtyobtainoa 
front Sslicin | q. v.j, lint Ea now mad:! un a. Iar“ 
scale frHim carljc-lic acid, to which it in very dotal, 
attied diemkaliy. It may ilIao I.ki ■ il- 1 j l i r m.- ■ I froun otl 
of wiutorgreen or oil of sweet birch, wliieh cmulst 
mainly iitKahcylato of methyl, it occurs in Runatl 
white crystal, slightly eoluhlu in cnid water i it 
Ka« no smell, hut ie very irritating to the BOntrih, 
and cahi#h HiiHieijng ■ its tiLMto Ijj !-ivcc;i:ih and acid. 
Salicylic acid Eb used extcvnally as an ikutiHeptic, 
Ami so an application in Home aIilh disoseeB. 

For Enteiianl use the Kaiucyc.ati; of SomUM is 
preferred, as it is much less irritating to tlm Atont- 
Mli. 1 1 occura jr Bmiill wh itc c rye tala, Ieoh a- awee tlsh 
tosto, and is very fndutdc in v, a tor. k in uned very 

lorgcly tn scuto rhenmatiam , and con took thiii iJil- 
£A->e much inonc spwdily and thoroughly than any 
other drug. It ia of Leea value iu chruri ii: rbounia- 
liHm. It is also employed as an antipyietic, and 
h sa lteeu given with hoaio advantage in gout and 
in diabetes. Il is depressant to tlm liAarL, nhd 
if gLvon In too large dotefl. may induce marked 
disturhanca oi [lie cetitral ntxvuui nysl^Eii, char- 
attoriHcd by buz ring in Hie ears, daafu&aji, and 
disturbances i>E vkmu. More severe ref-nlt* have 
been noted, but they are very rare. The done i» 
to to 311 giairjs, 

SaLlllC in a term applied Ui o very popular offer- 
veRccut po wrier nurd as a gentle oiicmoiL Et i.-t 
sold under all kinds of Fancy title*, but e^entially 
tonaiats of a mixture of lucarl smate of eoda, niigivr, 
and tartaric, acid, wkh a minute truce o£ Ejiaoiu 
salta ot chlorate of pntof-h, 

Saliva line nf b|in iligiiH-tivL; JliLiik, mainly (.Fie 
product of (be Sal 3 YaKY GiANDS, of which there 
are three palm — the parotid, the mu bmn x Lllary, 
itu-d the Aubhtigiial, with, efferent ducts which 
convey the glandular pecreilunK into the month. 
Thcoc, U'lu'ii mixisd with lEhc mucus AOi-rctod hy 
tlie follicles of the mucous anembrane lining the 
month, oonatitute the ondkuiry or mixed mhlIIvu, 
Thu Per/, fi'rf GiaAd, to called froiu the Creek 


The Salivary fflimda r 

I, ill? piroh'd jlnd; S, (he imbnaHPtoy ^Inrd ; 5, fh« J>'ab- 
llnpiul .plinO; Si^jhj'^ duct; t\ WlurUin'R :l mcc : 0; Uar- 
tKylir.S due-. ; 7, ine,A?er,cr HHtacfe: B. uiHKlflid jihhhwc I S, 
dij^s-s- Lr;.n miackl 10, i-ntcmil jL^ulir v*in ; I[. (xttTnal 
CArOUd *-J L? n.' ; IS, il,,- 

wordx jwm, 1 tisftt, ' and out, 4 tbe cat,' is the largest 
of tlsa tltree glands occurring un racSi able- It riea 
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toe rcxpeetiv.e characters of a liaae and of an acid. 
DoiiSile salfe may contain two f»r mom metals Sn 
combination with the same salt radical, ot two or 
mors h&EI rt.dLcJilM to combination with iii* same 
metal, ot they rany contain more than -one metal 
tv n:L ini in- Limn cmr: ml It radical. 

SMELLING salts arc a preparation of c-arbonaleof 
ansninnia with some of the ftwee-L-acenfeil volatile 
cals, used as & restorative by perwma suffering from 
fain Luesa. The pangauev of the ammonia La ail 
that is uflalut, and the oQh are added to nmlfe it 
wore agreeable. Oils of lavender, lemoo, cloves, 
uni burcamot arc those chiefly used, The cela. 
b rated KrHMtun ematliiag.HiIto iLn L treated ■with oils 
of eluvea and pimento. TLie manufacture of nnr 
mental bottles to contain tins preparation ia iul 
l:i . :xi r UljlL bralL-ch of the gbuss and ili Ivors ill Lth'B 
trades. 

Bftl TdlfltUep a- well-known remedy For faint- 
1113a, conaiHla essentially of a solution of carbonate 
of ammonia ih alcohol. It contai oh in Addition 
free ammonia and l: he volatile oils of lemon and 
nutmeg 1 . As it U ■ strongly caustic liquid, it 
should never lift taken unless well dilute! with 
water, SALTS [ SMELLING ), and AMMONIA. 


long ami 4 inches in diameter, bpuiid bj 
root The tiLste is mucil?i 
and ourid - it has no sme! 
a crystalline EltfeMida, ntwfmrn, ft 
resin, starch, Ac. A decoction, a compound decoc- 
tinti, and a liquid extract made from the mot are 
all officinal- These preparations act aa diuretics 
am! diaphoretics, and Art used as alteratives in 
syphilis . rheumatism, and some skin diaftaaea. 
Their valtto ia much disputed, and they are not 
neatly so often prescribed flu formerly. 

Satin, a fabric in which no much of the weft ia 
brought uppermost in the weaving as to give a 
more lustrous and unbroken surface to the ctot-b 
ihniL Is Hreo when the warp ;ou] waft crow- each 
other more frequently i this will 1 >g bettor iindcr- 
pixkkI by reference to the figure IhatL by auv verbal 
descjriptLon. A are the warp threads, el which 
only every tenth one is raised to allow the shuttle 
to pAita, hut they are nil raised in Tegular succes- 
sion, so that the weaving is quit* uniform through* 
out ; H Arc the weft threads - and C Lb the selvedge, 
wlikti lb formed on each sido of tho piece of stuff 


iy a Jong ancient writers. The name bona two riguLficationh, 

; ■ ■ lh> L i tk, ti lightly bitter meaning fl] the Scythians [iroper or Bcolofe, (2) 
1. The root cnntj.ms all the nomad tribes f Sonin, Ftormririii.!i!;. M ilhsil • 
volatile oil, getm, Seflitofe) who dwel t in the steppe* from what 
is now HaiLgiiy to the mountains of Turkestan, 
Some modern authorities In-Stove Unmi (r.ln> f>cyth 
iunn prnjwjr} to heve been of Mongolian origin : but 
the evidence for til ft-i r having Is'cri Aryans, B-kto In 
the SarmatLans and to the Thracians, i-H growing 
sfeAdlty stronger, They in habited the vast tr eeless 
plains that stretch fre-m life FtoUulir north-east and 
eaHt to the Volga, were nomad h, Ireepiug hcrdu of 
horses, cattle, and sheep, lived iu tenteov^red 
wjlpods, fought with bmvs and arrows on horse- 
back, made iJrinblng -'.liLill." nf the heeds of their 
o hi i 1 1 euendes, wet* filthy in thelt habits, never 
vrasbinn, and wuishippcd without images various 
gofla like thrsse of the Arvati firteitH. Fimn tbq 
Greek colonics cat ol diehed north of the Eusine 
they learned some thing of Uiq arts- of civilisation ; 
one nf their kings, Anafifiarais Nr,v.), even went to 
Athena t« learn at tlse feet- of Solon. In the 7th 
century Sj.G. Hi e Key Lilians iL.e. aenna of the nOmarl 
races nf the atcppcs ) iuvadrsi Media, and were only 
got rid of affer tea i'civta' occnpaiinn by Cyaxares 
making all. their elueiH drunk at a bauquel, nnd 
tlach slaving them. About the tame period < GStil 
eartain falr.liJLin.il men frmu the aorth iavaded 
Palestine and Efjypt ; these bare been identities 
with iSm Jfcy thiane, and weie the same, in all prob- 
ability, aa the ridi*m p.nd bnwnjru of wbom tlio 
prophet Jeremiah s-peaka (chap. iv. ■ vi. |i, In tilth 
I ns cmssesl the llcllcepout and went north over 
the Danube iut-n the cuuntry t>f the Scythians 
(Scclrit); hut the difficulties and danger^ of tin: 
wholly unknown country compel loft hsm to retreat. 
Buffering heavy lesass. Shortly aftc-v the middle or 
the 4th century the Scythiana {Scolota) Ln Eirniiw? 
war* Kills! ned *ncl in grcat piL-rt- exterminated by 
the Sarmatiana. The Seythiatia of Asia, bowever, 
nfferjilKmi- 1SI B.C. overran PirtbiM Paiaia), routed 
by several Parthian armies, ami levied tribute from 
(he Parthian kinge. They foimded also in the cast 
uf the empire the kingdom of Sacaatane, so- that 
that patt of Aata waa lung known aa Indo-Sey tlda. 
Ihiring the first century before and the fitat ceotairy 
affer Christ bortlcsof Scythians, having overtlnowa 
tfie Bat t rin: ii and EikIh Siriwk dynasties of Afghau- 
islan anil India (ISfr-fo ei.C. ), invaifed Ndrlbi-rn 
India ; and there they m Kintaiued themselves with 
vailing fortune for five centuries Jnagcr, Their 
kings were warm enpportera of northern BuddhEsm j 
indeed ais attempt has heen msuto to show that 
Pnddha was of Scythian descant. Tbq Jute of 
Imlia, and the liajpute , have both l*eiL assigned 
the same ancestry. Gr-Mk influence told atrooglv 
on tire Scythian conquerors : Greek was eivcn utsed 
jls the odfcrial laugtiago of Eeveral dynasties in 
Baetria anil the PurijaEk 

Sfalln;''Wa\i Ifedere the coni position uf 
nidi nary swali ng - wax waii known in Europe 
coloured 3>eejwax was used for scaling letters and 
for sttacltin^ the inipreitaionH nf Hnnlu fn docit- 
mients. Seal tug- was with Lac (q. v.] as the prin- 
cipal! ingredient was |iinl>aliJy lii^t matte in India 
or Cliina, since it is only in these and neiiihbuurirg 
countries tliftt Ht9 lac insect i? found, Beckmann 
iitntcfl that the use oE ss*Litig-w-iLK; -nLivdc n-f Inc was. 
appanintLy very ecu muon among tbe PurtogucHc 
about the midtlle of the I Bt.li nee to ry, The" best 
re<L scaling-wav cnnri*t$ of sliellae from b to 6 
parto, Venice turjieiLLlne If to 4 parts, vermiLEon 
3 to 4 parts, to which is frequently added 
J e part of magnosiii, chalk, ot gj'pautn, or a 
mixture of some of these. Inferior but still 
fairly gniod k infix have a considerably Ees* anioont 
of slLOllac and vemsiliua in hhnir cmnpc^i 
linn. E 3 aTccl-wax is made of hhsllae ft pnfe, 
eevuimnn rexln 7 iiarts, turpentine 5| parts, chalk 
arid gyitsuitt together [in its, and eiiher vcnvihon 
.ft ]>arts. or red- tend G fiart* liottle-wax is often 
made (if pine resin. lUr^renLLne, rliiLlk, ami some 
nuliinring matter ; I hie, it i^ very 3« ittle unless ulmut 
10 pSrei-nt. nf slujtlrvc rimldcif, 

lii ntakiug sealing . wax the sbeltai' and ritli-er 
mat r 1 1 Js me carefully melted in metal ]rt.iis, and 
quickly stiirml to prevent heavy colnuriag matter 
sicrli as vermilion from falling- to tins lhiHiun, l'lie 
rncltei] sealing. wax 3 k then poured into metal 
moulds to form It. into stirk*, which arc rctnoved 
when cold. J3y nne method tbs sticks are peJjsliod 
by sprcndijLj}: Them nil t% table and passing a red-hot 
bar of arnn over tliero. Another way is tn ImM 
then] Into a ntovc, s^d in either case till the 
Hcylhtnnv a -nomad race of Asia known to tlie eut/acc juat- begins to nielt, .Healiag.w*x j.-. 


hy Ike regular mcflnsl <>f pinto weaving -that ix, 
raising; everv other warp tbresd for the passage of 
the weft. The iigaie kSlowx a ten thread Hatin 
twill, but there arc various others made, anal* as a 
five, a aiiy, a seven, mill an eight-thread aatin. 
The lowest satin twill that can hr pnqdnccd is a 
four-thread, which ts sometime* natlmi tkr mitinct 
twill. Thr torni s.xl.to is rarely Applied to other 
ihaEL silk textiles to ef: Sil-ncT- A cotton, and somc- 
liiuox even a woollen, fabric woven in the way 
described Ls nnLtssI xatren. 

Kjiiit'rkrniif , * pre|»aration of the comm or 
while cabbage, in extensive use ia GonfiAny and 
the north of Europe, Thu cabbages are gathered 
wIimi tlmy have formed firm whito hearts, are 
sliced or cut lino, and then placed, in a succession 
of i i-.Eii layers in p no.sk, e-aeh layer LssLi-i^ sprinkled 
with Clue' salt, to wIllcIi bgiua add ] ujaiber-herries, 
cumin-scnl, caraway -xcods, m nlher toudiwetiL A 
ItOnnl is placed on tbe tup, with, il heavy weight, bo 
as to press tbe whole down firmly, but gently ; and 
ere long Eoruicitutinn rjLkc? place, Sauerknaut Is 
g-^cn: riilTy eaten Ini led, in Lhe same way aa fresh 
cabbage, hut is sometimes «w-B®toued. Sauerkraut 

ls ;lI:vu niiuli' nf red ciLlhbiLgi^. 

SrtmIusG. Besides toinc very imeEul for such 
purpose* ilx cfear.ing diiBty fiooiv and stulli njc: such 
article;-; as ihflts and pinettsh tontvBawduat ix turned (u 
accfuint in other ways, ftonlin Aeirl (q.v.J is manu- 
f.ret used niLA large realc from this ‘waste ’ n uite rial 
The procesa eoiisLsIs m fimt. fuspug aawduxt with a 
mi stare of the Jiydrateh of potastoam and sodium 
to imu piins. The gray or brown powder thus 
obtained to then ii-eativi wilji wat-er,, which leaves 
the Rodium oxalate- lindifsolved. Thix tall ia boiled 
with ud Ik of limp, tbe roRnltiiig calcium oxalate 
EieLfig then Llecoinisjseil vi-itlL sulphuric acid and the 
filtroto evaporated to yield cryatala uf oxalic acid. 
tiaWiLBt U also used in the 'carbonating' stam 
of the process for the manufacture of soda obTl. 
The KubetoTiM railed Birii-dwrti, of which beautiful 
eliopry -Like luedalSious and other omameuto are 
inade. conHixto uf the fine sawduat oE roeewood, 
-ebony, and nthcr woods formed Into a luiate with 
blosid anil pr-x>-red Leleo tnoulds or di-ea. 1 he furrier 
finds buhk fur the sawdust of utahogauy and rosc- 
ivchkI in droasing liir: furs, and the s-nial) frugmunlH. 
Hsf xouh! wtimlif, such as tins pencil cedar, tuarle by 
saw cuts or the tumiag tool, yield perfumer. S*w- 
duXt sin ks in water although the wood from which 
it i& cut float*. 


8a[Hmlflfjtloii, free Gils, Fata, and Soap. 

Sap-Olflll i:- a vi-i-rtuLile principle coutaLned in 
various plants, iticLudtng the Slapmaria officinalis, 
or Snap- wort, the PrVypitrh: sruepifr, ire veHU varieties 
of Lycbstts. the fruit ot the iLoixte chEstnut, and in 
■Quill La lark. It is mwlily extractoil from the ntot 

ef K!MLp wnrt by in isle is, of Ike! ling illuuhol, V bull, AC 

it cools, (EeposKs tfie rajKHiiu as sn Bmorplioux seili- 
mr-nt. If dm-ivi's. llx name frciiii its betiAVinur with, 
water, in wliicb it is soluble in all proportions, 
yielding an opalescent lluid which (inlfis when 
rliakhi. like il rulwttoh of rOiip, if oven jj'fi.Ltli Unit 
of saponiji be present-. Its solution, or an infusion 
of soap- wort, m suiuetltues employed to place of a 
Kulutiou of ;ul alkaline soap for dnsnaing the filter 
varieties of wool from grease- The various 3>re- 
porrittoiiK tor i-lraiiLrig kid gloves, £te,. which arc 
sold under fancy names at every exhibit inn, owe 
their virtues to sapunto, It is. also employed by 
nonatod water Tiiiiketa to give apparent body to 
their lemonade, &c- , the public regard tog a iwr- 
sixbcnt bead nr froth -l-. a guaiatitee of excellence. 

iSarbUlMfrllla, oa SAKt;a. Tills LS tlie driwl 
root of the ^niltiT aficinat*?, a plant Liel-onging to 
tht; niktuial orrfer SmLlaoon-, Ami a nativp of CcotraE 
AnaerLca. In the British Tharmacoporia it Lrt k ru,:* wji 
as Sarttp Radix, or .lumsiica Sarsaparilla, being 
i in pur Led from that i&latwE, and h-iVLEig first been 
brought into liuiopc from the West IndLeis about 
IG3& There are, lmwavei-, stvisral other species 
of itoiLEox having the same pro perl, tea, and grow- 
ing to the warmer part® of America, They ato 
twining aIltuSix, rometimea Attaining a very' con- 
siderable height, and growing only where there 
iH ahiindfciure of wafer, Tim root is many feet 
long, about, the thickness of a ^oose- quill, brown- 
■hIi in colour, with numerous rootlets. They are 
fell fell, and packed toco bunrffeH alioat 13 inchest 
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mode in various colon ns, (lie liner quftlLtLcs, 
however* being siamL l-ar^ely in rod, whil*, 
nulif recently, was chiefly cidum-ed by suLulttabe 
of.. hisimrth, but a special kind of white-lead 
is ip.jiv employed. Black is made by the adiSi 
tioti of liMnp&liwk ur v Lae-black te Hi* other 
materials- Bor brown, umber in allied ; far blue, 
artificial ultramarine or Berlin blue ; for gre^n, 
BerLiia blue anil ehromc-ycltew ; far yellow, either 
chrome-yeLLow (wli-icb will not stand a Ii1j;Il liuat) 
or wdi re. Far wrumon wax tome cheaper colouring 
materials &ro used, such im baryta for a white. 
Aniline colours have bum tiled for sealing-wax with 
srtHiic promise of success. 

SeldtUz FowderJifw named from the village 
*f Jicidllt! or find lit & in northern BotLemnin wliero 
there ia a sprinK of natural aperient mineral-water 
wjiJi mmilotr coaatitn^itB > are mmpweit 01 ] 20 proi tm 
of tartrate of. »inLa and |*rt*sh anil 40 grain* at 
bicarbonate <»E smla reduced to powder, n»«d and 
eiteLonod in ft blue paper, and 3K groins of powdered 
tartaric acid in a white paper. The contents 
the blue paper are dissolved in fiffln Ilb.1i a tn udder 
to ft tumbler of water, and thrum of the wIllw paper 
are then stirred in- The mixture should bo taken 

while the effarrtMfflice from the »ba«tioit rf the 
ear honk is alill going on. Tbeao powders act 

ai an ftfirecalda ami mild coding aponent It ft 
atmiRH de*e u required, either an mmaacii ftua-n- 
titv of flro ptvnler may be used, or a little aul panto 
of magJiEiia (about a drachm} may be added. 

Shell, a hollow projectile coutAjniug a Ihli-s'. 
iag charge of gunpowder or other explosive ignited 
b.L piie required instant by means of either Urns or 
percussion FVw-r 4 v. h Originally abelis were made 
«f cast-iron, apheraeal in form, tilled with powder, 
and fired only from Mortars (^,v.) or Hawitrero 
jq.v.) with time fuse*. Tliey were called Jiombs 
(q.v.) at first, and afterwards cpt7imu?i thellt. A 
smaller hind were thrown by band anil called- 
A(w^-orc?wrctea. Shells appeal' to- have liesn finst 
used by the aultao of Gujarat in they were 

in general uu about the middle of the 17 th century, 

Eat the introd uetLnn id Shrayttti shell (ho called 
from the inventor, OoLoncI Henry Shrapnel, KA ; 
died SB*?} during the Peninsular 


war led to tin: employment of this 
projectile first with specially manu- 
factured shdl-gyirt, and then, as at 



Fig. 1. 

Shrapnel Shell, 


present* with all guns of whatever 
construction. Shr apntl shells Eihv-h 
thinner walls titan, tom maw, and, 
instead of powder, are filled with 
bullcbs and aanudl bn rating charge 
just strong enough to open them 
without disturbing tlio flight of the 
bullets- The latter then spread 
over a considerable area with the 
velocity which the shell Imd at tins 
moment of bureting. These paojec- 
tiles mo generally burnt by time 
fiuua at least LOU yards in i rout of 
and come SO feel above the taigct, 
un l.l,;j.t what la uilILl^L rl.li: nr.irjr of 
dispersion of the bullets may be as 
favourably placed hji [H-Kudblcv They 
are iLasajitially toan-kifling projeo- 
tilos, in oontrEuliatinction to opaw-wtoja xktllx, which 
are chiefly ascEnl fot d^truying mnitritl. 

Th« orjgluol Shrapnel slrell was of cooraft spher- 
ical lor uso with smooth-bore gunsu It wafi ini- 
proved by the in trodtuLtioai at a diaphragm to 
aepatate the bn rating charge from 
tha bullets, When pfled guns and 
elongated projectiLss came into 
vogue it was found that the ricochet 
of H solid "hirt- won oO erratl* Uial 
it eouLd not. like the old round 
shot, have any useful effect, un<l 
solid kIloL gradually -ceased to be 
used, fihmauel sin! common shall 
and ca»E-ehot being the artillery 
projectile* retained. 

The Armstrong Se<n^.t!\i shell 4 a 
sort of Shrapnel] i:' lUlcd with iron 
aegmenta built upitisids it ijisteod 
oE bill Lets. It was found to- give 
poor remits owing to the mpin of 
the abell dita to tba rifling diapers- 
ing the- segments on barating. The 
German and fiaiss IHtuj thtll Lr 
amuawbat similar, 'having rings of 
iron built up in? id c it round the 
binstiug cK«gti; but it ia a sub- 



Tls. 2. 

il'LiLiir.i'jr, SlielL 


slitut* for co-mtuon obeli, not for 

SbimpneL 

Until iprite recently Sbrapusl 
shell found no favour with foreign 
nations, but by lS$2 they Ejad alL 
fnllowed the example set by Great Britain in 
adopting it Fig. L i.i a section of modem British 
atw Shrapnel, Tfritb soft metal driving-hand ai 
baae to gave rotation, instead of the metal atudn 
or Icaif-eoatiag formerly for that purpose. 

The bursting charge Lh at the boap of the fuse- 
hole, and the head is filled with wood. Fig. L k 
ia t-ha osl-lLuji of n oounnon shell. Shells of all s^±es 
are constructed on the name principles. 

Pallist/t shells have sharp-pointed heada, 


J3P 

fuae.luolcsj, and very thick walls. They are cast 
head downwards in tide'll mclnd monlda. Their 



fuse ia needed. 

tWuficwi shells are now Ivcing charged with high 
explosives in Franca mid (jcTJuany. 'J'ho Frencb 
oao cresylite, a compound of creaol os juftllnito is ■•■A 
phenol, each being n product of gaa-tar ; ths Gtn 
riiruju use gu u-cottim . Tli c dcstiuctivo effect of such 
bursting charges is of coiime n.nri: more than tliat 
of ml -oeual aTuount of guitpuwdHr. At 
will Lio found more info million about Sheila., and 
ui Ellufltratlnn «f a Whitworth forged shell ; see 
also CASe-fn-tOr, LUtcHAbh, PairoratiK, &c. 


Shat is the term applied l-o all solid projectiles 
fi red from ary --ort oi l| rearms ; Lin. -sc for cantum 
and machine guns l>eiug of caat-iron or steel, tlio^i 
for amall-aims of lead, Solid shot of mnru than 
3- lb. weight are- no Ioiijcct u.sud as jirtllliuy ui-o 
jiiLiiJ r.-; except where the aim ament is ohm etc 
4 smooth bore or Armstrong guns]. Even the PaE- 
ilser chllldl allot, Fur pieretiig armour is notguite 
solid, having a nmaLl lutarnaL cavity, Bar-sh±4 
were two di^cs of iron ramnccldl by a bar, and used 
formerly to destroy the rigging and apars of ships. 
CAoira-tfAof, for tlie same purpose, were two round 
shot -connected by a chain. Casi-shul < q. v. I- or 
eajiistfT ia used witli all gone to waid oil" a sudden 
attack, as of cavalry oi of boat>i; it wusi^t" of a 
tin cylinder fitting Ully btue uf the K uri , atl d filled 
with hu 1 1 eta. fpVnpe-aAof is obsolete. It eunsistcd 
of small iron balls f I lh, 3 lb. weight) bt-ld Da 
gethcr nn a iipirnHc by caavoa or by iron plates so 
as to be easily inserted in the gun. 

Small-sli ot for Hpon-ting purpeses is uf varioua 
aijte.s, from buckcsLiot, nearly aa large aa peas, to 
duac-ahoL It ia made by dropping mottCn leml 
through a colander in mpld auuiiu!i from a con- 
aidcroole beight into water, The lend, falls in 
small globular drops through hole* vary mg in hIm 
R ecording Co the ili!iui:iiin:itLirti of the shot, No. & 
requiring bolea ^th inch in diameter. No. 9 ijUth 
inch, A aniall witikijl uf ameiiiLC ia tuellcd with 
the lend lc ^harduh it, and t!ie fusion in the co- 
landero ia juaintained by thnse vexoela laiing aur- 
rcuuded bv burning chateau]. Tlie fall through 
the olr eoalblea the lead to coot ami harden before 
taking its plunge. The aniaBer niiCH require lcaa 
fall thAn the larsrcr LW) feetaufhoea for piicc- Nos. 
t to 9j the larger Piorta dcmnnil IDtJ feeL The 
blglient uliut Lower i--. at Villach in Cariubhia, 
where there ia a fall of 249 feeb. Affiiir pooling,, 
idiot ia aift&d. ji> HucpK.-mlv'e ile-vtia to osparato the 
sires. Misshapen shot arc found by iheir inability 
to roll down ah iudined plaiLti ; amt filially the 
whale arc pollstied by rotary motion in amalLoctft- 
gu-nal boxes, in which a little plumbago has bnm 
tiirewj). 

shtfiLuaeMuhiL, an caarthrodial or batl-and- 
eocket joint, Tlte bones entering into ito fontmtiuu 
are the humerus or nmi-buno (oe^ Arm) and the 
BC-apulftor slioulder, blade. The former hne already 
been d-eacrlbed ; the latter 1 h jl Slat ttiaiigular liono 
■which is indirectly attached to tiic trunk by rulieu- 
lation witli the clavicle. When the- Atm liangs by 
tiro side the scapol* ?nven tiro ribs posteriorly from 
the second to tiro seventh or eighth ineluaLva It 
pisaCistS a posterior surf iupi! ur ui> rS I > nil, BT1 nnten , -iT 

surfnc* or renter, tlitee bordcra, three oaglco, and 
certain outstanding proMWW, 

TIlc figure reirtcseiita a posterior view of the 
Bcnpuln- H divided into two unequal part*, tine 
siupra- spioous fo 3 S& 4 1 1 il ii d die infra-spinoiis fos^n 
{21. by the ftplueflt 1 ), a crest of bone ciuniironeing 
at a siiLOOtb triangular -wnrf*» 4 13 / on tiro inteninl 
border, and nanum^ aororta toward* the up^ror part 
of the neck of Use scapula (S|, after wliic3t it altcre 


its direnrtioia, and prujecin leorwarda so os to form a 
lofty arefi, known as the acromion proceui! {13}, 
which overhangs the glenoid cavity (fi), or re- 
reptacle fur tbs- Ili.-jul of tiro huniierue. The octo- 
mLon obviously serves to protect t-beahiHildcr-jointt 
jl.-; w«)l ah lx? glvn great Isveiag.e to the deltoid 
muscle which raises the anti. From the upper part 
of the nock; (3| ibore priA-'O^ds a curved projection 
levmed the comeoid proccea i it ia about 2 incite* 


long, il i!.d uives- attachments! W troveral hiuacLus. 
The uppci bonder of the MA[Hi3a preaetits a notch 
(4J, woillIi in tbc 




recent state ia 
bridged over by 
a ligament, Wul 
give* |iaiK&pe to 
the supm-kenpu 

bn' IKSTV+L, 

The laTgc 
globular head <d 
tin' humerna Is 
lecelvetl Into the 
shallow glisonii! 
cavity of tlio 
scapula, an 

ArmJigieneiit by 

which extreme 
freedom of niovr- 
nneiitltobtiuited, 
while Lbe appar- 
ent iT.HcmLnrty uf 
the joint Is 
guarded. agAinat 
by (he Ktroug 
ligaments and 
tendons which 
smiriju ud it, and 
above by the 
arched vault 
formed by the 
under surface of 
the nem nil mi 
prooewa As in 
movable 


Fig, 1, — I’csibcrigp View oE Elic Irfft 
tlcapulu : 

Tlic rervi Hxt-iK'-x-lwl tjr i3'H fleura I, J, 
4, il, ft IL. 3S L.C uullkiHNlljr ftr-< 
suribLij Id LI ,l texL | S Is iln flapirior 
botllfr; 6. lbs oxtrrin] nr ixihurj 
L*,,ri|*r] 7. tliD loferlur in^ti ; », > •■--- 
liiterniiL or VHriitrui lintili-r ; 1H, Lljt 
mirpiiibOIL Di&MH ", IN, i:oiu of till 

LiiIri'Lnt fi::iiiMi-i; 11. tiiG c«at--(lLl 
pnAlsISi 


loints 

generally , the artinulAt xnriaapji are covered with 
cartilage, and there is s s|DDviil membrane which, 
lines the interior of the joint. The rm)*t iiuportant 
eormijctiii^ inediuni between (he two bones is the 
capsular ligament. 

The aluniltler- joint exhibit* the following varie- 
ties of motion : ( I ] licxlou, to a groat extend (21 
extoueioo, in a much more limited degree ; {3} ad- 
dnebivn, 3™ an oblique lUTroticrti, farwards and 
Inwards t 44) abductmn very freely; (5) circum- 


fl 


drier ion t and (ij, 
The morbid 
be divided into 
those arising 
from disease 
and these de- 
pendant on SOI 
accdiienL The 
moat common 
liisuiLHCM are 
acute and 
clironte inJliun- 
matron of the 
j-oiiit, which 
alien teimb 
n&te in its ait- 
cliylcsiA Or int- 
tiiobillLy. The 

S rincdpal acci- 
cuts are frac- 
tures and dis- 
location s. 
There nifty he 
fracture 4 [ > oE 
the AcroniLH.in 


rotation nliglitL 


'eciioiLs uf i he .-fliAuliler-joiiit may 


Fig. ^ — DiiiLiicuticai of the 3hAu3dci> 
jam L ilownwurdi : 


piOOSSS, ur ; 2 ; 

-of (El-g coracoid 

pTOOCHK, or (3) 

of tbe neck of 


l r (-lie r , 1»r.r:l'- ■ 1!, LDil kcronioon 

tlii: ciirajcuad ujih. lm-> L +. Ilw jjirfiij'iJ 

l'av: L j- ; the ot thu ’iiniiHLrjj lylb^; 

I i I|ii ixULl. 


Che seapuEii, or |'4) of the superior extremity of the 
humerus ; or two or more of llrosi; accidente may 
be asfloaiatxrd . Again, the head of the butnerus 
may ho diriocated from tbe glenoid cavity as tho 

result of actidcnC in threo ditTercriD directions— v[t 
( i \ dii'.vii wands iMLil imvar-ds into tiro as ilia, which 
is by for tbe most to mm on fetrm ; (2) ferwnnlH and 
inwards i and (3) backwards Cm the lufra-spinons 
fossa, or th« dun-sum of the scapula. The nreC of 
these varieties is of very ranm-uri oci'irrrenee, and 
eve ry liorly nbciuld know liow to recognise, and even 
4 iii aii einergencyl to tieat it The tanirs- are in 
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the jresLrion shown in the figure-; the stun ih 
c-ngd | it hollow way he felt under the acromion, 
where the head of the Itone ought to be; tli* 
shoulder in flattened ; the elbow rtickn oat from 
the ride,. and cannot bo metric to touch the rib*; 
and the head of the Imne be felt i£ the Hrah be 
rai-wd, althouglL such an attempt caUHfts great pom 
and weakness. The nicthodfl of tie a ting each a 
case are diwnwcd il! DiauOGATIOS. The fteapula 
may also be fractured in any of its parta as the 
result of direct violence. *ni itfc inferior artt^e may 
alip from its natural position. 

KHlfwIt. or KHJCIl’W, 1* one of the non-metallic 
element* : eym, Si; at- wt flfi'4 (0 *= 16 1 1 ; sp- fir- 
of crystalline fonu, 249, Jt may be obUnin&d 
in three different forma vii the oi7njiy^o«* f the 
gnmUiaid, nn>! the tryst ati in*. It is amorphous- 

(silicon which it obtained by the process** W com- 
mtm use, the other (uHiia being obtained from it. 

AmorpAuu* ndLieon present* the appearance- of a 
dull brown powder, which adhere* to the finder,: is- 
an soluble in water and in nitric and sulphuric acid n, 
hut readily soluble in hydrofluoric acid and in a 
hot JwJfition of pGlfcili- Jt is & p^-oonilttct-Dr of 
electricity, ami when heated in air or oxygen it* 
external surface bum* brilliantly, and L* converted 
into silica, which fusee from the extreme heat, atid 
farm * coaling over the uaburaed silicon- Graph’ 
silicon In obtained by cx.poiring the amorphous 
variety to a* intense bent- lo a cloecd platin-utJi 
crucible, this form of siLicon will not take fire 
when heated in oxygen pas, and resists the solvent 
action of pure hydreilnoric acid,. although it rapidly 
dissolves in -a mixture of nitric and LydroiUiorlc 
acids i moreover, it ii a conductor of electricity. 
Pcrills obtained rrytto-llistd silicon in ragular 
double six tided pyramids of a dark steel-gray 
colour. ... 

Silicon, in a state of combination with oxygen, re 
the jiHwfc B-bunclPi^ t *olisd constiS-ntnt- cif guf fjloM j 
in less probortion , is an l^u ally necessary ingre- 
dient oi ttie vegetable kingdom ■„ while in the 
animal klngdobi it occurs in mere traces, except- in 
a few npacial oases. It in never found in nature 
except lei combination with oxygen i hut, by a 
somewhat difficult practse, st may be so panted as 
a dark hrown powder. It wan first isolated by 
Berzelius in 1933, For out knowledge- of the 
other modifications wo aie indebted to Tfl -fiLler and 

Dedltf- . . , 

Silicon forms two oxides, one of vmieli s* only 
known in the hydrated state, w-LHa the other is 
the well-known compound ail tea or silicic «*ud r 
Silica or silicic acid Eh represented by the formula 
StOr, aurin hjiJrate, baa been obtained, 

while other hydrates are known to exist. 

Silica exists both in tins ciystAlline and in the 
amorphousi form, Xho beat exanipie^ of tho ciya- 
Mdline form are inck firt'etnl, quarti, ' chalcedony, 
hint. »Lndiitn:ii', and quartzoeo aond, Silka id thin 
form has pi specific gravity of about 21>, ami l* onLy 
attacked with difficulty by potash or bydtoflnorsc 
acid, the wiiL-orphouH form exLita nat-nrsdly Lg 
opal, and is obtained artilicially n» (telatinoue 
hmicji, &c. j it differs freiu the former in its rpeffll( 
gravity, being ftiwut 13-2, and in ita boiog rapidly 
dLwd ved by pehrit nod by hyd rod mule acid. l h nre 
aliea (as il occurs in ruek.ciystal, for example 1 
h perfectly transparent and coltmri^s, aud Eh 
aulucie r.tly haul to ecratch gliHii. Ttie heat of 
the oxyhydnigen blo-wpipo is required foi ibdfnssnu, 
when it melts into a, transparent glsnw, ewf*b3e 
of being tlmwn out into elastic threruln. Perfectly 
puTceillcain ita amenphona form may be obtainctl 
by various chcmicbl preoesaeH. If a aolutinu of 
iflicftEc of potash or soda be treated with hydra- 
chloiiQ acid, the silicic acid scpnretc* a* a hydrate, 
aid on evaporating thin to dryneaB, and ti&atijig 
it with boiling water, silicic acid renal nn an an 
iinorphous powder, which, after washed, 

dried, and cxpctHHl to a red bent, mav be regardwl 
w choiuleatly pure. The hydrated idbiric acid 
aicntioned in the alo^c expen meat la eolubie in 
water, and. (more freely ) in aetde and alkalies. 
Thu solubility of hyriiatod silicic unid iu water- 
accouote for the proiemcc nf Ailicic acid in mineral 
apringa and in th& geyseTe of Iceland, an well 
M for- its gradual eeparation frain theHO watera 
in the form of petrifactions. That silica or Bilieic 
acini is a true acid (although a feeble one | is ub- 
rieun fram its unilin^ with hafcss. eHjhScialty those 
which, are capable of undergoing firrinn, and 
fiir:ij5:i^ true ealts, kaown im, ?iUeatcH- These 
Bilicates occur iLbuiulautly in nature, all the 
Earn - of clay, fehp&r, mica. Hornblende, (ingite. 


water. The silica splits uu into a friable maea, 
which may bo easily ground to a fine powder. 

The ase of silica in giving GrntnisiB and rigidity to 
varinofl Parts of tho smiinnt «r^ans is exemplifieit 
In Ita free ■occuTTunee Esl tke quill-part of the 
feathers of bird*, in. the BhieLds of ccrtjun JnEusoria, 
and in the spieiala occurring Jn apon^es ; while its 
nlnailar use in tho vegetable kingdom in Been iit its 
more or Ec^ obuariant presence is the umlka ut the 
gmanes, mere particularly in thn cereals and in the 
bamboo [where it i* especially dopoeitoit alroiat 
the joints, and 1* known as in the 

Fma Lxe-tse, fee. 

silicon may bo made to combine with several 
Other cleinenbs lieflid-Bs oxygen, but, with the excep- 
tion of fliticodaoric acid, there com pom uU nre nf no 
practical value, Thue, niiicon and hyibutgen form 
: l hydride of ail icon, a colourless and apoatancously 
Inflamm able gas. Nfitrldc of silicon m a bluish 
fibrous body, while hulybi.de of Millcciti is a white 
earthy powder. Silicon unites with chlorine, 
bromine, (Hid probably (inline an' I fluorine, lei two 
pTUportiona eorreapoiiLling to ifs oxygen com- 
ponuda, Flnorido oF silicon, SiF^. is a oulourleHS 
pnin£6nt ]L^utfi*blc unJee strong jjrssiiu.re, and 
solijflifyEng at - 220'. inflammalilc, and a no:i -sup- 
porter of ccnnbnatHsn. It i* ohtaincdi by h-eating 
jMiWelcred glass with iwcl^ t-iinwits weight- of oil 
of f vitriol, Bed when a stream u( I, this g.ts is irans- 
mitted. through witrer a reaction takes place ; twu 
atome of water and three attune of the riuooile of 
Hiluxin yielding KilicoHuorio acid, HjSSF t , whlcli- 
remains in solution, and mlicon, which in deposited. 

A hjitu rjLtj'd imlntion ef this ac-iri foima a verv sour 
faming liquid, which docs not directly attack glass, 
but if allowed to evaporate on it enure* orefllun 
from the fluoride of eilicon bencmii-ng e vaporised, 
and free hydroGurwii; acid beint left. A dilute 
solution is Bunmtiineit employed in tl>c laboratiary 
ea a precipitant of potoeh, which It throwR down 
in a transparent gcWimms form. With salts of 
baryta it give* a white crystalline precipitate. It 
coinbiac* with bases to form salt*. 

SIe>Iu>IJ h * bent tuba for dra wing gif liquid from 
mie vessel to anotkur. When En actum the tulje 
must bc-itaclf full of the liquid, so that the quern 
titles of liquid in tho two vessels form one cc-n- 
(inuoiEH liquid maeiv In *cg<>rHl&nco witlb llit* 1 prin- 
ciples of Hydrodynamics (q. v.), there will be. in 
these circumstance*, n fl&wof liquid along the tnlhc 
until either the free surf acre o/ liquid in the two 
1'fcsrelsi ere brought to the saute level, or the one c1J j 

vessel or tire sipfion 
tiMurne* emptied of 
ff j — ! liquid. If it L? 

>] Vs H fl i' mj dcslrori raeiely to 

*-§ ■ empty one viawd, a 

ff - ecconri vessel i* not 

r gjf stfeCrtnary, The prin- 

ciplo on wMch the 
nj]>liEm. n,ct-. will Ire 
readily wren by con- 
sideration of the figure. The two- free surFare* ore 
at lire atmospheric pressure, but jure at different 
levels. Take H at tlm name level as A. Then the 
pressure at A ifl obviously greater than tire atmn. 
spheric pressure, vvliile the pressure at C is less than 
the atmospheric pressure- by tlte amount of pressure 
due to the column of liquid between C and the free 
surface in the lower- vestreb Hcaree there must be 
a flow of liquid from A to C along the fiatre Le. 
from vfcLsel re vtawcl- In tho upper part of the 
riphon the liquid la nu&tnbied by the preatiure of 
the atmoS]3ht;rc on -the free auifaca, just as in the 
Barometer ( q. v. J. If then the siphon ranches higher 
aboire the freo surface than the height of the baro. 
meter colQnm nf liquid need, tho continuity of liquid 
will he hrokon at the bend, and the siphon will irerere 
M act. Thus a AljHhnn fur water cannot bo higher 


1 llre^feepffit layer, 

tioiiH into a sur- 

Fin. S.-Seetion of Epidermis from ^^J|l5l7y S 

iho Hunren Hand, Iu(hly mogm- m throw n off by 

tiud { Kmivist ) = deaq aa matron i 

MB'liSy'.SS*? SAT© *e -. 1 •!**• s» 

L-jriijr cells; c r lEratum iudilum : l!, VftMOUH trauai- 

ruts iuuretiiiiii. reiiHlylhiif cJ*T r iwIcStla tiona. In many 

oclh; t, 4:lf,: JK UP.L,l CvLIft > IWlf CufiUlU; t | l0 ^11,,^ 

J ’ u nf whila raeea, pig- 

ment granules are found, and these account for 
the tawny nolonr of tlte skin. A -neclEon of tfre 
epideimia of a Negurfi Leg, aho-wlng the celle 
uf the hgrnj' and mucouH layers, will ho found 
at Epidermis (q.v.). If a lurgo portion of the 
epidcTraLts Ire removed, the process of repair is 
?W, and proceeds from the edge* nf the wound, 
but recovery Is quicker if any et the- deeper -cells of 
the layer remain, Slrir,-jaT(Jtlnu aima at _traii9- 
pLttnlin^ small pnrtiena ot healthy epidermis — ih‘ 
eluding its deeper layers — to denuded surfaces, and 
when tire graft* taku resit tlm raw sutfrere ia much 
more speedily covered becauee the healing prectsw 
H-pifcadfc froni csreh grjUt (sco RttfKOPi.ARTitr 
OrCUTIDNSf, Nails and Hair (q.v,} aie growths 
ef the epidermis. 

The CJifj’i -bBru, roriaTn., tjr inti Is a VJUsCUlai- 
and eensitive structare, every where covered by tho 
epidermis, It rests on a layer which in most 
plsrec? contains fat — llm ^.".iT/uir.niax tidiputtii and 
to this layer tire cerium la hoi retimes Loosely, aome- 
times firmlj;, attached. In structure tKe true ekie, 
consists of s-n intcrlncirig jjetwork of white fibroue 
tissue with a mixture of elastic fibres. On its deep 
aapect the meshes are more open, and ermtaiq 
lumpa of fat- In this way the corium gradually 
blcEid* with Ike subcutaneous layer, and so its 
thickness ie not definite, but is generally regarded 
os voryiag from Ath h> 1th vri an inch. Wherever 
1 il! i-b- vreeur bun-dleH of musculai 1 fibres ere found. 
The outer surface of the oorium, is clmracterUed by 
furrow a, which iljhli afluci the cpldermie. The 
largest furrows are found opposite the flexures of 
joints. Finer furrow* muy lie *eeti on the backs uf 
the 1 , i •.. i l 1 1 rs - winkle an the skin of the paLms and 
soles ridges with intervening furrowB form patterns 
which are cha-mcteri atie of ft*ftb ijadivtdua]. Thffre 
imttc-ms are- psrtnanent, and do not materially 
change from infancy to adult life { Gal ten b Tire 
Editor fmraw.n are diie to the fact that the outer 
surface of t-lm curium is beset with small clevaaons 
tenu-ed pppitJt* £], THcho Arc most ful[y 
developed wbere touch is finest, and they fit 
coirespcndiug <lenres«iune on the under surface of 
the cpidemiiiH. The deeper lay era of the curium 
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Fip 2. — ttornpaprd of SoritM of Hand; 

tt foist ilfi [tfJIILIS: &. L'. ttkdr pp«»«ei, MiglUlltli 

SO J lillitCii-J. 


sya plentifully supplied with blood- v&wels, which 
form a flue oetwrk o£ cnpLLEftriea from whi-ch loop? 
jiflia into most of the papillse. Hue nerves m nice 
supplied t* the corium for dietiibution to. Lhe 
"• tet-iLcli eorpUBcles ' foul'd Eil certain papillte. Ah a 
rule napillm with touch corpuscle’ 1 have no capil- 
lary mop, and thus. we dtHtiugiush 1 vjibckUt ' and 
'tootlLe^ papilla:. The bnjr-K:L3ic:Lftii abo lereive 
nerves, and fine varicose sifrrrft-tibrLle paa? into the 
deeper layfcra pf tits epidermis, Rrbictv ^ yUtnJ t r 
(uu ml whatever hairs are present, pour their secre- 
tion into hair-follicle* at a short dntaneti frOJn the 
mouth, unless the hair br small, when the gland 
may open an the bcitEkw of the akin, and. the hair 
prefect through Ste duet Being outgrowths of the 
Sair-faUi'iEeft they are RMesaory structures to the 
epidermis, although the body of tlic gland im 
in tho curium. They are specially abundant in the 
and face— some of the largest being found on 
the side of the neae. Their secretion cppsluLb of 
the fjittily degenerated aad disintegrated cells 
which Lino their Interior (sea ACKE}. 

are found at various depths beneath 
the corium- Each .gland ia a coiled-up tube, of 
which the dad is that part loading in a corkscrew 
■nLttbner through the curiam fcnd epidermis to the 
hu rfa«. Thftjta glands aie also outgrew tha of the 
api detrilie. and they are lined by epithelial cells, 
They arc mant- nunrereus where there h n-n hu.ii-, 
hut uiey occur everywhere in connection with the 
skin. K cause- states that S300 «pcu on a square inch 
pf skin fnun Llie palm ; half slh 
many on a sbnilii! area on the 
back of the hand ; fewer on the 
surface of Llifs forehead: 3100 on 
breast and forearm ; while from 
400 te 000 are feim.il cn the square 
inch of the lower limbo and W-k 
of the trunk, Tho ?wc*t la 

na.tuTa.lLy titknlinS, although it 

may be found add owing te the 
iircHcnee nf fatty Mid* derived 
i l--gi.ii the decompadtiou of sebum 
In. prolonged sweating tlm ecurc- 
tkm hKCWea neutral and again 
alkaline, It in colourless, of a 
satiiah Icurlt, and its odour, which 
ts due to volatile fatty acids, 
varies with different ]>arte of the 
body. Coloured sweat Lh umcHLg 
the phenomena of nervous affec- 
tion?., and instances of blue and 
icd v|fc W oE hluody h wivits are on record. In 
a Sweat-jjSiHid. jaundice the sweat may contain 
with its dutt hilc-pigmcnt. 

(Wngnsrln Gsrami'noiw glands ate found in 
a, fchit stunt *ur- the auditory passage, and have 
K ?uch a close reserrOdance to sweat- 
rtnet,' ] 1 4. i ^ i : - ' gLatida that tEie former may be 

thrrnph rn^iLiiii regarded ah modlficationB of the 
uni BpidFrnla Uttor- They yield uu Gufhetdve 
bitter secretion — the ^va■s — which 
p/oteeta the dptin of the car. from Insects, dust, &c. 

The most imparton,! fuuctluti of the skin, 
Toa«h 1? fccpar&wly treated, liegarded as 

a protective covering, the Nkbi pijs-NKaana the cmn 
blndl advantage;; of toughness^ reaiatance P flesi- 
hility, and olautlcity s the cttnnoctlve framework 
being the part which jurdril v noofftrs- tlteae proper 
tica, altbcngli the epidermis co-opciates with it. 
Tho subentanouus layer of fat, and the modifica- 
tions of epidermis in various forma, ns hairs, wool, 
feathers, *c*lcH f &c., serve for the preservation of 
warmth, and occasiouaily ( wkan they occur ils 
oUwa, talons, &e.j aa means of offence or defence. 
The skiin is the (nw-t of a twofold excretion — vii 
of that formed bv the aruloriparoun glauda and 
that fumed by the Hebuocoua plarjd.H. The fluid 
secreted by the audoripamua glauda is Usuaily 
foraicd so gradually that the watery portions of it 
cac-apc by u-uirutimi hodii aa it reiichim the 
suiiaoc i but in certain conditions, as during strong 
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aserelso, or when the external licatis cxcesai'e, oi 
in cer htin dlseiLscs, nr when the evaporation is pry- 
vented by the application of a texture impermeable 
to air, w, f?>r example, oiled silk, or the material 
known ;ls i.mnikin Ur iudia, tuhlier cloth, the 
sec let ion, instead of evaporating-^ collects on the 
?ikin in llto form of drops of miid. When it jh 
stated that the sweat contains urea, lactates, ex- 
tractive mattoTU, &c., and that the amount of 
watery vapour eshalod from tlie r;kin Im, iui uu 
average, i.j lh. daily, the iinpcrtance of the sudo- 
riparouH glands as organa of excretion will be at 
onee niaivifeHl. Moreover, there 1? reason tn ite- 
Heve, ftorn the oxporirnoritJj nf Sahai-liug, tie Hack, 
ami otheie, that the impor-tancs of the skin as a 
rerpaWifi?™ orgstn is far from inconsidcrahk, very- 
appreciable qUiLritliits of ciwhonic acid l.>einc ex- 
huled hourly bv Ehe e\ teruai surFacc of the body. 
In the amphlfiia, in which the skin is thin and 
moist, Che cutaneous respiration ia extremely 
activo ; and that the respiratory function of the 
ekin in the higher animals is al-m cuorudei-ahle 
proved not uoly by nraastiritii' the excreted eiLriKKiiic 
acid, hut by tho fact- tliat if the skin fa covered 
by an imper-jneable varnish, nr If Lb* body is cu 
closed, all but tli-e head, in a caoutchaoc drcs*. 
animals booh die, iu- if asphyxiated, their heart and 
lungs being gorged * Lth IjIimmI, jLnnl tlieir tempera- 
ture heftms Ucatli gradually fulling many degrees. 

Ttic akin. is. murcnvcT, an organ nf nhsotpl ioi i : 
mcrcuiial preparations, wlieii i iLhlitiil into the s^kin, 
have the whii* aetinn as when given i rj benial ty. 
Thus jpoEsssiii-tATtrirte oi iLiitiriiouy, rulilw-d Into 
tiie skm in the foriii. of ointment nr soliition, may 
excite vomiting, nr an eruption cxHuultrig over the 
whole IkkLv. The effect rd ralibing i» probably to 
force the particles of the matter itito the orifices nf 
th* gljLtnfs, when: they are nmie cosily &bH(jrl)ei| 
LIilVu they Would 1 -C tlirouf-b th* epiderutcM. It 1 1 1 l- ■ 
bet^n proved by tlic expciinicjits 4rf Mauhlen, I5er- 
tlmlil, ami othei*. timb the skin lnu- the jhiwer of 
alAGrhhig water, although to a lc?a extent than 
ijccui^ in tb L ei .-ikbmed ahlmals, snch as fiog^ari4 
iivjLncs Tliie feet has a practical uiiptErition. In 
ittve-re huum;* of dyflplurgta — (lifUcitlt swallowing - 
-.vltoii not even fluids oilil lie taken into tlio atomach, 
immersion in a bath of warm water, or of milk ami 
water, may jLr.siuLge the tlnret Sailors, also, when 
destitute of fresh water, fijul their urgent thirst 
allayml hy snaking their cEotEicsin salt water. 

-Skllll, The skull is divL^eii into twopirrtfl, the 
e rain urn and the [Vice. In humicrt anatosny Lb is 
custoinary tii desciibo tlie forrnet rus eo.ri4iating of 
eigfit and the leittsr uf fourteen bones: the c-igEib 
cranial bones, which constitube thr brain -case, 
being the Mojeifiil, Ivrn nnrictal , frontal, two ir.m- 
/lyral, arul ilfuamd ; while the foUTtSeh 

acial Loiias, whidi eur round the cavitis* nf the 
uiaiith and nose asid complete theorbitH oi cavities 
for Lh* uye* 1 , utc the two naaal, two superior inaxiU 
I ary 1 1 two laflliryumh thro- malar, two palate, two 
inferior turbinated, vomer, and inferkir inaxillat-y. 
The bones, of tin- <*r, tlie teeth, and bits 'Wormian, 
lumen ore not included in this enumeration. Tim 
lower jaw articulates witEi the teinpoml bonus hy 
mcana of a niiarth radial Joint tq.v.j, hut all the 
nliiCTs are joincul Isy SHUtrtt. On tin; haye of the 
cranium the occipital and -vphenoid hsrjes articulate 
by in cams of a plate of cartilage (eynehondroais) in 
yoiDjLg Hiikjmvto t in aflulEa tfii* lieourucs Ikhlv 
union. Sutuifc; are ium«d froin the bones lj*twccn 
which they are found, hut ta those around the 
parietal lionc» special names are ftiven -e-g, intar- 
paTiotal orffiwiM; ocHtpltO-parietiitl or lianhilvid ; 
ftoobi- parietal or coronal ; parietn-tcnipcu aL ot 
tqm\mc\ti. During iululr. life many oi th* nitturoa 
close hy Isrnry union and diswi|i|iear, but Imth the 
age at which dii^ nucurs and the order of ibo otour- 
rencc are subject to variation. Wormian buEiCn 
are i:rre^u3ar os^ifieoiicmfl found in relation to ilia 
sutures of cianial Ltones, hut HcldimL Been in relu- 
tJouii tfie bone* of the face. They are most 
frequent in ralatiun tn thn lambdoi-d Muture, and 
seldom one inch in diameter. The closure of jl 
suture scops tlie growth of the skull along cti&c 
line, anil in order to connKsmj*to for this delect an 
increase of growth may occur aL right ftnglea to the 
closed autnre and thus Irregularities of form may 
result: fm example, closure of the sagittal suture 
steps transverse growth, but llieaknEl dotitinnes to 
gruw in the longitudinal and vertical, direction*, 
with tlie result that a hoat siinped cranium is pro- 
dnEjcd— scaphocephaly, irregular forma may lie 
pLUiluecd art! hoially by pnsesnre applied early in 


life. ThiiH is best seen among cerium Atnericad 
triben who compress their ctuhlren'a Liesda hy 
Lneans of board? and iksudsgee. The hones of the 
skull are pierced by holes {fwaminn-), and siaiilar 
hides, are found in relation to the adjacent margins 
of l tones. Most of these foramina are situated 
in the huae or floor of the skull, aud ate for the 
higrefca of acterie? and the exit of vein? and 
emniai nerves. The Jargcat of these foramina 
—the foramen magira.ni — i? found in tins occipital 
bone. It is situated iui mediately abwre tie 
rinjr e£ the alias vejtehra, and Ihrenfth it tlic 
continuity Iietween tlic brijn annl; spinal cord i? 
establishdi, and furtlrer, ii trajiHinita the vertelmi] 
STteries which supply blood to the brain. Com- 
pared with tine uhiilhi uf ii'niruals^ the form of the 

Eiuman slmE! ri modified 111 by tfie proiHoitionately 
Imps size- of the brain and the eoi'AMj uenc cxj.an- 
riuu, nf the bones which aumutnil itt- (2J by the 
smaller sire of tfie face, especially of Lfm jaws, so 
that the face of iijS.il, iusLead uf projecting in 
front of,, in muhr the forepart of the crahltraii j (S) 
by the entt attitvdt, which places tlie baas cf tho 
s^uli Jit J^ concldciiable angle with the vertehnd 
euluiuit. Slid, in consequence of a itevelopiusnc 
backwards from its point of articulation with the 
vertchr-j*, Lh* ?knll in neatly balanced h»h the 
hu i mil it of the vertebral column. Hence the orbits 
So'ik ft i i-w-|ni.ls and the nostrils look downwards. 
Tie devetopnienl- of (he skull is a subject iif great 
interest, not only in itsxilF, but aa tli rowing ligiit 
On many points whlcli lle*tudyo£ tho mi uft skull 

H 



Fig. 1,— Side View uf fiuuun £kvJ] j 
n, Or.-nral ry.,,r, ; h, ]>a.rt, 1 _i.| Ikhm. ; f T ocs|]ill«l Viri; d, tem- 

>.|||. boh? ( WUlftlllJOUJI JHTtiojI 3 : t, i/.i|n:l. .il'L t,j .|,0 L / t 

bine: s. ra-mi lss n; A, Biijs'ricir Hus itlary ox upper jiw 
Ihiil,- ; I. iiiICr.Mr j|iuvli)ATf nr ImWtUt Ihcc. 
ill), li: .^k.L s' onuiEmn ; (iij, Icuglli ni nronLum ; llJi, Ini .nauL 
3i'U|4ln riA, loiisl-reolnr 1 * r, U 1 . 1 1 . (Tliu-w: liwssiuvrnt-jitd &rv 
:.II|,-]hiWiL Cu 111: LSSil£ 111 Ullnlgllt Inn: TfCIO [Villlt I' l jm|r>L} 

would fail tti explsiu. At a very cat-1 v period of 
fetal existence the cerebrum ia enclosed in a mem- 
branous -> uphills i ‘■sternal to the tlnra mater, and In 
dote contact w ith it. This ls the ftrat rndiment of 
the skull, the cerebral poilion of which is enns*- 
qnenlly foriEiCi] he In re there is suy [EMEir-ation of s 
faeinl part. SHoois, liowever, four or five processes 
jut from it on cither sido of the iricsiol lino, whrth 
grew downwamls, ineliae towanla cuii other, and 
unite' to form a series of inverted archca, Crom 
which the face is ultimately dcvclopr-il. Imperfeeb 
development or orsLficfttlon of these ludimentary 
pa-rU of the fae? given rise ta ' hare- 1 ip ' nu d ■ uloft- 
pa-latci' or hi very extreme easca to th* raonatrasily 
termed ■ Cyclojtoan, 1 in w Inch, ETom sbwnec of tlie 
frontal pincK-nes, Ulc two urbite fern a J'inglc 
cavity, ami the eyes lire more or leas blended in 
the missis] line. 

L'lic eartilaKWi. forrnoiJ dt tire lose rw Lire: nicjn- 
br.iriMiiH i- :i| isil!*, is speedily fallowed by the dc|>noi- 
tioEi of omilie matter at various points of tic cRp- 
Mftlc, which *™>n hi.'vsi triai converted lute JEskes of 
'ssueo; while lhu intcivcning poTiiou 1 -, which remain 
membranmiH, permit tho Kkull bocspsjid as He eou- 
ionls ojiIiwko. Tlien follows the ap|iearance of 
owsoufl nuclei in the cartilage at the lwure, coits- 
Hprmding tic future occipital sad sphenoid liOntre 
Lit-tly, the vaviouH l?mc?, mhijo originating in 
rmmibraue, and Msm'-: :u i-ju-l LI ug* ' f^ec OsaiFlCa- 
tju-h). approneb one another hy gradual enlarge, 
merit, and become united in various ways;, so as to 
form .l LiuritiuiLLiLLS, end uEt£:nateEy an unyielding 
1 miiy case, which is adintrably aiapteiL fur the 
defence of the braiu, for sheltering tlic organ? of 
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iiiLii tilt pericranium through IIlij HU- nf it f Vu.it that- un each I'idr; H.:.f (.In; r.r.-L 

nienoua foramina observed oil both anrfacea ■ the arise a pair of eartilaginmiLa bans the 

lilmul IhjLug return dl by veins which take various or ‘rafters" of the future skull — and thr 

(iinctuuiA cortHoginOsw capsules, hiuufiI, ocular, arn 

The fact that concussion of the brain seareoly form round liie developing senaa- organa 

4!MT |.;|V. lr.-i eVi-L ?lI n M II 1 1 ' -■■ 'lllTi: ]H HlW fl'UCtUlO 0£ CApSuloH i IlLEPCd IaU' ly H 111 I ■ .! IV i U I til 0 C 

the shall, affords the iiio^t distinct evidenea that trubeeulm, which are meanwhile unit! 

the skull )« cmujEruetoil in tucli a manner that so and growing up at tlissidcH to form the 

tang as it maintains its Integrity it eh able to The anditfiry capsule* hoc tune uusl-cd 

protect ita contents from serious lesion. This mar- traluHiuias by the appearance of two new 

vollou? protective power is <tue= to its rounded cartilage — tnc paracliordals— the eyeH 

flliiLjEe, whereby Llet strength is jut reused, and in remaining free- At hint there w-to no p 

consequence of which blows tend to glide ofT it series of seven or more similar vertical con 

without doijip mstariul dAtnugc, Moreover, the bare or archee, considerably resembling 

curved lines nr ridges which may be traced round cube, lrct-wcen which flSitu ojmii into the j 

the skull tend to strengthen it. ^he weakest part cavity, The finat pair of these arches u 

of the eh nil w ot Hue ira.-^. Hence, notwithstanding ascending proceM, which passes above t4 

ito removal from capture to direct inj u ry and t.ha aoj h o^ u on e t ia he " ori cir! at Twrttan" 

|e a i . * hj'fijtl, 1 — Ik.ii'/uiii'u, hinre Cir It^t* modilLfcd 

qucatyiLt lb aid In supporting tlie juwa ami floor of 1 

!Jr + i_‘ . white tho remaining pair* become litth 

any other mii and serve throughout lita to support the 

t =Si ^ :f\ The more »mpl«c bony skulls of lii| 

toi,L Lri i.iiL.J brittas arc now in principle toaclity n 

I ^™Ii ™ fi'? The chondro.ernii.tuni and s-nbjacent at 

l K t, ii L cmbs develop in tfte same way, altluougl 

i,t fisSl»T fflMWSSMmM Wii »* eiirwi.es. *< 

rJ& ^ takes place. The bones, although aim 

Till Iri.'Vvl I® ' , 5 adnit/oricLnalje io two utterly distinct * 

uoirita in [ | 1 kW h - owiFrcationft in tlie Miljatan 

I i ■' f A ^Sh;V-.j i ohondTO.eriiniinfn and raws, or by tJte oas 

£ 5 » 1\. ovcTiyirtg d cm i is, and are ^ence known a 

i. j. i ; .| i i ■!' M liohys and membrane bonns rcttpectivcly - 

jf ' ' ' 1.L/ - I eoi responding U> tlie denmal bones an 

■ i ’ W* 1 " . I ganoid and etoainobifttich tipSim In m 

M ( . Ky^f ^ / further ns traordianry HpcciftlimtiMi ta! 

. . L\. Blt h r kHB i ra ]/ thoendaof tlie mandibular and hyoid c 

El-,— ™ n l / their auapensory fnnetion, a™ taken 

. 1 , 3 ^ ; ^HB^seSjwti.4 . .y^^' .' / development into the interior of the ed 

the immobility Jf and are metamorphosed into thc auditoi^ 

of the mijH'r Various Fwmt of titt Skmll. — Age,— A 

jaw, which is esintonce ejf tlie Amtanetlca Irae alrsad, 

JinBrl by three fetred to. Thm frontal and parietal emj 

buflresses-tkc gig. 4,-Bhh ot tb« Human Sbull • ef.^ially proininent, and the mastoid 

naHal.then-tto. i, i, hapt x % ™,| atD buoer: 3 , A ™, nU t w *nly ont-cighth o 

inatiCs and the runner; u, iyg.iuin.tiii fiihiu. : ^ taollnr bE the erammn, whereas Ln Um aslidf 1 

nU'iYeniil rroswr-cMlu! ocd[>lia.l tame ; c d toinfinen equal to Quo- half. During the first e«vei 

>• to* ,»( •*«» *™*» ’WU'J'. «"l b ti.i. cim - 

the ^kull, csroiu ramiMf:. or dm l«ft ; n, Imve attained delioite him. At the 

whether awn aij-Eold ura™ : rz, muttusci pn>eei5: 15 . pubertv tlie face and rtgitwia of the 

from within or ^iw «rth- <o,m r lei uf i],= ocdpUai bor^, Snder^ (XpWminn. The face eWigates 

from ticlow K _ tlie growth of teeiSi and tins inCTeaJM: in 

presen ta many ehjecte of pliy«iologLca] inteie^l theii alveolar BwketA. Ln old age ibe 

in rc-;Hti<Kr to tine nervous system. As hbbti fram hecoiiHi liglit«r kuh! til inner or the reve 

wj thin, tliti Ituttv jrrcwnlfl on e-acli side thi«c fowue, of the teeth and absorption uf their sue 

corresponding to the ant*rtar and middle taheti in diminotion «d tbu sire of tlie face, 

of tliB peralirum and to the cejelujJlnan. Tbeso Ihe upper ja* 1 rccedea, while tlie clii 

fos^.i- utt Imlrkcd, at is thr vrlioli sknlbcap, tiy pmlniti fill*. 

the cerebral convolutions, and they contain nunrer- Se-z . — It is rot til ways possible lo 
one L foTaintna * ami 1 lissniBs 1 which give pnwagu the neil frrm ■ the sknll ; out, as a nJe, tl 

to various seta of nerves aud hkKxi veswelu. Tlae the male baa iiiotb etroiig ! v ninrkesd mi 

external or outer ^enfacc o-f the ba^e of the skull, predion*., while tbs maKtoUI protease^ e 

if w'B ei insider it from befurii tiuckwanlu, is formed ridges, and air-sinuses art more prman 

by the phlate processes of tlie superior maiillaxy in the female, wbwe aknUj^tieraJly i 

and palate bunco; the vomer t tho pterygoid and 
Apitioua latoeesseA uf tlie -^ihencid and part nf Ll-: 
body; tJie uuJer surface of the tempoi nl bones: 
and t-hc occipital I h me-- Tlie most important of 
the jArta which it piesenta are named at- tig. 4. 

The Morphology of Hit ia tlie highest and 

niecst difficult problem of cOmp«rattve anatomy, 
and Ilils eost the most exttaonlinaxy laEmur for 
its -solution. Uoethe and Oken independently 
s.uggc-?tBil that the skull wns to be regarded a& the 
iiLOdifteattan of a series: uf four' verieLma:, aem| Ibis 
1 vertebral theorv ' waa worked out in Ebe moat 
diibiirtto detail by Owen and other anatomists (sec 
SitEi.irriJ.M ). Huxley, however, in a. tmtabrateil 
tJuxuiiiin Lecture ( IS58 k revised and extended the 
hitlu.'Tto p^gtactod crutuynlopiciil obeervationa of 
Kathke, proposed an unaiiHwerabta deslruoti vo 
criticiEiu of the arcSicta-pal theory ► and may be said 
to have ihust iMinLtely [ilaccni EIhj newer view in 
the way of general acceptance. An enomiou^ 
amount of detailed npeearcli, for wliieh wc are 
ihdehteid elderly to Parker Ln. En^luud and Gr-gBo- 
baur in Germany, has cstablislicd tiia newer theory 
00 the all i-O ground of UOluftl olniirrv'jiLihri , 

Taking beat the simpie unsecmentod cartilaginous 
ttturfttm of w hk^to Or i tag-deb, with ita epptnJed 
jaws and bianchial arohea, we find that in develop, 
inert, ttnniElV tlir notoehonl extenda into the region 
of tlie head, the vertebra stop attagelh^i- sTaori 


»|jrda| sense, and for being attached to the liga 
meutaami muscles by which tlie rkull is supportiid 

and inovftL on the 
&pinc, At the 
! pcriO(l nf hirGi 

/ ! * \ ? \ most of the prin- 

cipal I nines have 
4 j \ gisNwai into uppu 

\ sitiou with tlieir 

if \ iLciglLbonrs. form- 

\ inp[ the HU.tU.ffcS; 

j \ hut- one 

ft af a \ ™mity 


remains 
mooting. 

\ i i jssint of the pan- 

\ > / e tal an< ^ fr-ontol 

\ I J Iki mvs, which is 

\ j / temied the an- 

\ S L / tenor tantanelSc 

too called From the 
putsatious of the 

Pif. 2.— Humui Skull st Birth, E."* 1 "’ ^blcli may 
frsrvi ibnvn i L » i«« "sen n- 

1. »n!<nor funUin?flu ; g. iSM.l*eisr ■SCUlhhrig the tjs- 
fi;iii1,ijiflli;i ; 1. Hi£ltbLl iu'.iiru ; +, *, I rig of water at it 
cenrail luturv; \ IkiiiNOiil snuinr ; a pfjiiir or fountain, 
6 1 ■ , l-.-.iii-tal bomtl : T. 7. two hllvEU > 

Sf tin feunod b-me, bm! iifiunitafl; f hirt *t» tw* J™- 
9, i^.rl |il-jjL mnn, LaneHOs i:l ISlO 

mesial Sine | as 
Bhown iu lig. Si, a-nd two lateral fontoncllca on 
cither side ijcv showi: in fig. It j , which do not 
close till the second year after birth, and aome- 
tiiiLCB remuins open much loaj^er, The dortok'Tjcy 
of tho oswfcoes brain .case at this pooition not only 
facilitates delivery, but also acts to sonic extent 
like a safety- vuLvo dui-Lrig |bo hist mouLlm of 
iafantilc ILfe, at which tinie the brain beam an 
Luiusually large proportion to the re*t uf the ho^ly. 


Fig-. 3 h -^ Human H kill I at Birth fiiide view) 
1 . £, fslml roiiUnriloc 


jJ5g_ 5L— TypicsJ Citrii uCSti from ths VwtSX : 
a, Niiiry, Siiii™ 7». Dy|irhMcita l! * : *V EujopiitA, Indti BO, 
Mi-w-ncspUr.lii! : r, , l^dsi , Brtwl!}™piii.lK-. (Aims 1 

Tj-]nr.) 

from flO to 1-10 cubic inches — the average in 
111] laces, ta-big Kfj cubic inciies e.g, Eskimos SI'S ; 
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me to), ulJ is mih offar raked ofl“ as 1 waste material,' 
provided that the metal Iiw liccn practically all 
extracted frnns it, MlUlV fclAgH Wliirth ffi-pn; thrown 

nwau in early ttm&s have been pTnlitaldy smelted 

Ag^iVi in modem rluys, qwjng tn> lt|ij amount of 

metal Juft in them. SiMilu slags form an opaque 
glass, 'but other varieties uro more stune-likc in 
ajkpftariinrjfr, while Mfjhift H.rfi IhSilU ti fally Crystallised. 
In iireat Urkairi altfiut J8.OOG.0OO tons" of Iron bloat- 
fuvriurc slug Jin' annually produced, Until corra- 
ri:-;r. Lti 'i Lily recent thnfiA- thiH VU iiuEiaidenitl itiir:l ■“■u 
material* but Lc is now utilised in several wayo., 
Jfy llic aci-irai of Hteam uiiow It in the melted state 
it i- made into line threadh or filament called " mSo^ 
wool ' or * silicate eotton, 1 Thi* in a Ijad con due tar 
<d liCJit and m.miul, ililiI is laiteil its il -covcTing to 
builera, and bo prevent sound passing through 
floors. it in alan employed, tor ii rH;]irwf netting, 
In Hume CFiaas blast-furnace wing has betm inode 
into Ln?rvLceob1e brick* and laTgc blocks For build - 

in^y, as well il;i into giving Htgtn. On ttie Continent 

a Lisetol building cement, or substitute for mortar, 
has-- been made ironi it, The "lay from the manu- 
facture nf a to* I fnun Cl Iceland pig-iton liy hi if: 
kudo process containa about IT per cent, of plios- 
pkorLc acid, and forma a valuable fertiliser For 
»our, prjn.lv, and day milk. 

suns. a Ti'rjijHiii much in. use I* Fora the intro- 
duction tjf fi rearms, connoted uf a piece of IcwtliAr, 
■with a round hole in the middle ami at each end 
a card of about a yard in length. The stinger 
held the Ejm end* of tiro cards' in one hfimd, and 
whirling the weapon round and round with Ilia 
ulirt-oat force in a vertical direction suddenly let 
go one of the cords, This propelled the *teue 
«j-r other missile limt woe placed in the Leather 
at a great iijnsed forwards tor a considerahk 
diHfameo Ediuga Eentoucd to the end of a short 
onto were capable of discharging a bolt with such 
force that at ."iQO v&rds diHtonce it could picrco » 
helmet Or a thin shieM- The nlrojs ‘rot raron- 
Itoned tn the Mail, hut already L:l tlso Persian 
wars wo find traces of ito uac- Tho A-chareis™,. 
and Inter tins AdimauM were the most skilful, bot 
pjunoRot all an(;L&ut races the Rtdearic ialandcre 
u ere oountonl tire moat CKpcrt; and the »liny wsa 
& fhvourito weapon tif severe! both i-aayjmfft peoples, 
notahlv the Tahitians in tbr Pacific. 

Slow-iuatcht ffebetally repo steaped in a milu- 
lion of Kutlpetro nud lime-water, ami tnwntn*; at 
the ™te of one foot per hour. Port-fto#! are very 
Ur Lit 1.HMI an inch a rndmite. They were 


of msTilmuLu length tuVon ilm JDU, and thus 
1W V. - n: L— = toftor if breadth or ophidic imlrs ; 
and bn this Ihl-iLh Akullti are classified in three 
groupf 1 — v-Ia- : 

Ufji£liy«p > hLl'ic ErvDJtli-iii'kj +trwrSO 
McMtirt |ili»lir = » ftern Tt to B0 

ft i, ,f teiOW Tf> 

In a similnr way the proportion of height to Length 
may le e&LciLlEttcsi^ and a heiaht-iadt^ ustahl lahesl. 
It varies Its** titan tLie bread. tti-indes — - s.jcj. : 

'Hra-ilb IEil|t.t 

JrfmignfUnii at Hlbcldi ir^ C<#ltT*.l A' A ... S3. 73 

AiulsrM’li IrtHirtew ........ ss 7“ 

(msiift«.,, rT 7f ?a 

Easliih 70 71 

tfjtlvt Acst^llnri (^b.Ti|!-" | .l i. .. It 71 

.FUI Irianilcr* . . . . ,-•« T* 

I i Tkt Digit* uj Projeetfott of tl\t Jaws . — We 
have aeon that the lisiman okafi, v-Liea emu pared 
with Gh* atalLs of lowur imiuiiLla, pre^titte a arviaH 
Face astendwl vertically, and thus placed under the 
anterior part oF the cranial b?«- PreinTnetit jaws 
therefore indicate an anjvroaoh roan animal !vpc, 


ftjy. It— Lateral t r Lcir of three tyjHcal Rtiil]n- 
a, AiuitraLiin, prv^iin'liftai ; t, Aftlmi., iatmE&»tluTui ; 
f, Kiirijfpfiin, orthFisiiatlifjiis. ( After Tjtor.) 

the sftittthic of Flower, ami ia obtained by 

comparing the hani alveolar tenctli with tire ksi- 
lipifl loicpili. When the gnuthic: inrlo* in lrflow 
96. akulla ate said to he mtii'igstuthons ; From 94 to 
IDS, mfmgnaiUiitixt ; above 10^ n progi\ath(nt * — e g. ; 

liillji [qAu. 

Kqghili itfl 

ChlnSM ■ SO 

RtVI^in IH 

FljL ]plna-H>fr> 108 

Ei.it In Aur,tra.lwaa I nbwlif'iml) 5&i 

I rl Tire farm of thcaiifal sktltinu and its rjrifcj-ior 
openings is also auiijecc he variatinn, amt m ito 
hcigltt and wi4lth inay.be measured, and tire rcta- 
tiou between the two eK preyed an a noscri toesfsir. 

Naarl liuterc taljw *9 - lupbprhlat 

it heiii 4S to 5a = rriKh-wlihiiri. 

,i abcrc S3 — plib>Th.lrui. 

For cjtftnipto - 

Hail lu£<i. 

Brlclme.,. it 

Enrflati .. . -<3 

Clilnae ■ w 

_ L h l !; ■ vr- Au.ftmlmiH tnt>-irliriinl J &7 

lit a similar way the form of tire orbit to subject 

to VATiat-tolt, bat this is uf kHft COTihfcijlLeuee til Ilii 

tire nose. Other < leasurameuta of the face skeleton 
ate Also made. A tinic-honoured moamircnicnt, 
long thouglil to Ijc .lutticitiLt in tteelf tor toned in; 1 
it claim) rtcation of races, wa& the Facial Angle (if 
the Dutch anAtuintot Pcttu Camper |i| v, , 1T49-U9). 

Tins was obtained by drawing one line freiu the 
centre of ibc Fe/ehuauf to the hums projecting p*rL 
of the h pper jaw jrst ftimvc the Lnewdr teeth, (uul 
ihtiother froru the opening "f -he 6 a, to the banc oi 
the nasal opening » lretwcen ttuse wan eftnlaiited 
tire Facial angle. 

Stag*. !J,.iriir 1 1 iiih.!-; Called EvCUtLir-, it Ti - fnssd coin 
pnhin'ito of .‘iL'LLca with lime, alumina, and othtr fmh- 
Htuiicea. blastfurnace siag 1 :■ usually little else 
than a njlirate oE lime and alumina. In smelting 
preegasea tire slau Hoate on Ute top of the reulton 


producer!, ami when thcii laa aqueous "oEtitiona 
nre allowed to pool i ell Lea are formni- Salt jree- 
cipitatcB theiiL from tiiesr eolLithma, hut in the rjiae- 
of" a [Hilash hoau tire bulk to converted into a aoda- 
tioap by double Llccuriiree'ition, The chyinamg power 
of &oop Ire* ln>l been &Attofrretorily explainwl ; Itiu 
generally anppotiftJ to be due to the 1 hydrolveic,' 
lit ]rertial decomposition into free alkali and in- 
soluble acld-suap which tubes place when Ureooap 
to (UusoUed i:i water. DittniAr conj;Li3rra that the 
cli-jLLiaing power of cc^p may la“ iLltrliinteil to ' tho 
Luheient property of iu* suEolloij to cninlainnise 
fate.' which *eetim a more plausible llusiry. 

Tim principal fate and into employed in the 
uiamifacture of soap are tolfow, penaes, palni-rul, 
lard, cocoa- pi Ut oil, and olive-oiil few 1 Imhl ’ soaps p 
d tof.il led fatty acids are nliwii uml, and mein in con- 
junction with tallow, Ac. For ' soft ' conps linseed- 
oil, (H«M>r oil, and fish -oils are used, a* well as 
hi one of those already mentioned. The canHiic 
alkalies, potoah ami eeda, were fo-nncrly prepared 

irnrn the cartomatefis by the *AAp-makffi himself, 
but ftTe now almost entirely procured ftonL tJ L e 
wdH-mpufactnnr 

Tina fnllowUig processes, arranged hi order 01 
simplicity, ats those uhkiE in the maun f unto re, 

(1) The direct union of free fatty or rceinoua 
acids and alknlies.— Thia pmewa to wldnm used. 
The (rvtty soul to-g- (delcf is nre into a cteam- 
jjreketed nan, provided wit-h « in eciianical agitator, 
and raised to about 30<r F. by aupcr-he*tod steam. 
A strong aolutirm of the necc*auty quantity nf 
alkali to then added, and the whole well h L ined. 
The ini store is allowed to stand hu- aome time, 
Home water added, again stirred, and removed to 
touting- J runic*. 

(Si Tioatmsnt of fnta with dchntte tjuantUtes 
of alkali, the glvtcrine remaining with Ihc «n*p: 
known an tfeo 1 cold pn^essj.'— Uivcn wetglbte of 
f«.t aie melted at tli-e lowest towible Lempoia- 
turs, and mcdiati ically inis&d m a pan with a 
definite quantity of cauatic lye of kmiwji utrcn^Eh, 
just aumeient to eEFect complete saponincfttiOn- 
After standing for froai one to four days, accord- 
uijf to the quantity, ths soap is hard enouBh for use. 
UlLb process pos&CBaes the ndvautages of eceln>tii^ 
uml retention of the idy"^^- Soup mfcla in thw 
way, lioivijver, i-ns liable to ijoiitain free alkaljj 
and of ncfltoalty c&ntain aIho the inaparit-ire of the 
fcoda. 

(3] Treatment of fate by boiling with indefinite 
quantities of alkaline ly'A. Th to proccs* to the niobt 
important of the tlitee, and wtl] now b* deHcribcd 
aj) k ia carried out for 1 bard Hoapa' 

Soaps coiLhlitute the jjreat hulk oE th& 
soaps i;ued, and may bo divhteil into three varieties 
— eu, til,' mottled. And yellow. The general melhod 
to tJiosamo for the three. The vessel used (called 
tho 1 copper') is made of wreught-iitm pKtes- 
riveted togetbcT, ruu! is provided w-it-k iriiila for 
Bnpptyiog open and close steam. Thetis 'coppers' 
n.re generally of dreular foim, nod capable of torfl- 
ing out frem 2d to 39 terns -of aa&p ai onO operation, 
although Home of them &re mnelt larger. In the 
first atege (caSled 'kill In* the goods') a quAntity 
of the 1st in molted in the 1 (?op|Nov r ' weak caustic 
lye added, and the steam turned on. Th_e_ mHw 
becomes pasty after aoiiie time, mul tlte Igriling ia 
continued. Mid fat and lye added, until a eampk 
afnrtBLrs somewhat Arm, aud haa very lltt-te W no 
caustic taste. In the second ntoge ( ' cutting the 
soup 1 or 1 sailing ') Use water in separated from the 
*cuipi|tlie Wiling being continued ) by the cautL-nua 
addition of eoureron salt., or atrang brine, until 
c-lcftT liquor runs fnmi a small sample token out. 
After standing Ihw a few hours the 'a|rtnt lye' 
(containing tbe bulk of the glycerine or ihc fat t 
esrumon unit, and the imparities of the cacstfo 
soda) is rontnvn). In the third dpewHioBl ('clear 
Wiling'] tin) granulated is boiled For two to 
Limit! Tiouhft with fresh lye, in o filer to enuw mwi 
couiplote Ba.poniriva.tiirai asd to teniipvq tfie brine 
retained by the soap, After settling, the lye i* 
remriveii, and may M used for the treatment of 

inure Erenh Fac. The contents of the H copper' are 
mnuLn boiiwl with ojKn steam and lye for seveHtl 
houiw, to voiuplcto the HaisB-niEtcatifin *f the last 
traces I*t, and 1 make 1 the soap. 

The met hod df fantohing the ^*ap varies with ihe 
kind of iwp required, and will new lie e*pl ained 
under the names of the three varieties. 

Curd Soaps. TJse finest quality to rr-uite from 
tel low, but other late may be UBed . When the 
Boap bos been - made,’ us just explained, tbs lye 
is eonconrtrftted by meaEifi of elese steem, until a 
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sample of the soap appears hnnJ, T3u+ boiling ip geneo-us. 
i b n i ri stopp**!, anil the soap removed, after aetthng. 

Sfotilvi Smpr, «e &w s* composition in con- 
msniiMl, u« practically ' i3 j bd : soaps ; darket fato, 
however, are aset) la their manufacture, and after 
th c soaps hav? Ij^a ' hijhIk ' tbe lye ui not ton- 
r*Ei tinted so far aa with - curd " soaps. Many pre- 
cautions require to ta observed in order to obtain 
the nature! * 1 lrwittl inf ' which eharaotomes them, 

It is due to tbe presence of small quantities of Ji isio, 
magnwie, &c., from the re atonal* used, im:L to 
in L hIij <4 inuL, from the ’copper. 1 These oxides 
fivriu insoluble soaps, and when the soap, retaining 
a little !;i, io transferred to lb* tooling f-mrnes, 
they aillml togs their, producing the well known 
appearance, 

Jfofirnnf 1 ronttllTig' may tie aeceptesl m+ a guar- 
antee of the abeeace of an undue amount of water 
inaaoap. Artificial 'mottling'' 0( inferior qualities 
of jump with ultramarine, oxide- of iron, &m. is 
lately practised,, sometimes with fraudulent in, 
tontines. 1 Mottled ' mjnps are much used for 
laundry work and such purposes. 

Yelimv Ji Joapa contain rosin as an essential coil. 
etituent- Tbs finest qualities are made from the 
best tallow* a ml light --coloured rosie : inferior quali- 
ties from darker tallow p bleached palm-oil, Ac., and 
darker resin, The main ia usually introduced after 
the second Etaga of the general process. The finish- 
ing operation, or 1 fitting * of yellow eoaps, requires 
jii J-jli experience. After the soap ban Stetju E made 
the ‘copper 1 is allowed to stand for about twelve 
bourn, too lye removed, anil tho soap weil boiled 
until hqmjageiiHHifl, with eeme fresh lyn if news- 
nary. When a sample has been found to Ire in 
the p|Hr stota, the 1 copper 1 is covered up r and 
allowed to stand for Home d ays, when & separation 
into three layers take* place — the scam or 'fob 3 
Ou tire top-, the 3 nigre h | ur dark alkaline soap-lye [ 
underneath, and the finished or 1 oeui 3 amp in the 
centre, which Is then removed to frames. Tire 
3 nigras, 1 are utilised in the making of darker soaps. 

The principal soap- manufacturers now riwover the 
glycerine from their ' spent ly«t r 

Ctecun-nn-t or ”ttnuc fiwtp. — Oaeoa-nut oil is 
saponified in the heat, with itTony lye, without 
salting out, Ac. A hard soap is formed although 
much water may bfc present, and is serviceable bn 
boam! ship, when condensed water is nut available, 
cm account of its sole b-ility in salt water. 

The operations aulaequent to the adtt leaving 
the ' copper ' require little explanation. when n<i 
'filling 1 Rubetances ere to be added tbe untiled 
soap n tun, or todied, into largo oblong boxes of 
wwd or iron, nailed 1 cooling framed. 1 After stand- 
ing for several days to allow the soap to harden, 
tins shire of tlw frame* are removed, and the blocks 
of soap cat, first into slabs, by itiMU of a thin 
steel wire, and then into «bam' by a epeeisl 
machine. omniating generally of a strong frame ot 
lever, carrying a number of wires stretchfeil across 
it. The 'bare,* after having been stamped with 
the name of the rmiker, and ibe' linm.il of the soap, 

art ready for being sent out. 

The demand of the public for cheap toap has led 
to what is known as 'filling.’ This opnifsto in 
uiediaBioally mixing with or E crushing into 1 the 

soap, after it leaves the 'copper,' certain substances, 
added cither with tbe view of increasing the dc-tor- 
geut power of the soap, ur ainsply to lesaen the 
-uost Silicate of »otEa belongs to the first claas, 
and j* uiiijcl with advantage in certain Amipo, Such 
pujwtarce^ Iwwever, aa water, talc, clay, chalk, 
sulphate of baty to, Ac- must be leokral upon met el v 
as ad u.! to ran to. 

iiqft iSoai-a are really impure solutions of potash - 
woJki, with glycerine, jo caustic lye. They fonn 
trail rpm-ent jellies, mu I ofton exhibit, 3u cold 
wcatiicr, a white graiiLtrg, -or "figging,' due to 
alkaline ctoarates- The rul (c.g. linseod, or any 
other of tm'.-.r uanied above 1 Is run Into tbe 
1 topper, 1 pvtaah lyc ndded, end the steam turned 
on.. The bailing Lh ooatluuad, Jattcrly hy dtH 
steam or fire heat-, and lye added, until a small 
Semple enjavure clear bn cooling, and no liquid 
separates from it, kVlLen finished the an^Lp Ih in pi 
into barrels or tins, 

Toiltl ifiKzjw.- -Th* lnwia nr ‘atock 1 of the bettor 
qualities ia generally good cu id or yol low agap, 
special precautions being taksit to enanre absence 
of free aJkiJl. The fimssb toilet ho&jj^ an: now 
'milted.' for this purpose the noup is cut into 
shavings, dded partially, the coloming material 
and petfomes added, and paased we nil times 
between granite roll cm, to make it- perfectly lioin-o= 


inti re range of L-hetnioal manufacturss, and has, 
been practised for a century without any smportant 
alteration , The author nf thiM iovtiutlou reaped 
■m liensfit from it himaelf, but s^ent the last of hia 
days in an hospital, 'a wreck in fortune, licaEtti,. 
and hope, 1 Owing partly tin tho war between, 
France and England, and partLy also to tbe exist- 
ence of a duty or £30 pci ton ou common salt, which 
tontiuuud for eight yearn of tor the eloea of tb* 
war, LcliiraiiL’-'ii jitoeeae was not adopted in (Sreat 

Britain except on a very limited scale till liSL-:!. 
After the repeal of the tax in that year Mr Jamea 
M uk pm. t- 1 . KriKjtoil hiK iicli^hrn, tod works at Liverpool , 
adopted the process in its entirety, and suerewed, 
after overcoming many dilhcultiee, in eRtabLEsEiing 
this great industry is Great Britain, The object 
of the preeesa in ! L) to- ctiuvert isnarnd-n unit- by tluj 
action of sulphuric acid into sulphate of soda 
[sodium mdpbatelj to reduce, this sulphate 
to the sulphide nf aodium by the almlrimiinn erf 
oxygen i mid (3[ by certain reactiona, in which cajr 
bon are of Ijnio (calcium oarbonatel takes part, Bo 
produce either Ilarlalaato ikkIh (m>diLmi I'arLKinatoj 
or ouustic-soda The teveraf stages are aa followo. 

f'ruiifiL^dcOTi of Sait-ookt. or oidphvtr. nf Soda 
(AiMffum Snlpfuit 4 f — The detumfioHitiois of common 
ftalt k effected by treating it with sulphuric acid, 
which tonvorto it into sulphato of >M>d» and hydro- 
chloric acid, thus : 

ChUtrl'le cf Oodivci i flOdtS»n 
. CUr-iincn Salt). IChlonni „ . . 


Cant 

iHotUeO . . . 
TaLlmF 
(reitk 
GiKC«-nSt .. 
T-alL^ 

f miLlSfl ') 
Soft. ....... 


The reaotton is represented by tlnji equation 
JKaCl +.il^SO* — SHC1 + Ne^SO* 

Tfili. operation was long conducted in a n)V«- 
bsrftto-vy fnrrjacc, which allowed tbs gaaeouj 
hydrochloric sAd produced to escape into the air, 
to the destruction of all vegetation in tlie neigb- 
boiir!i ihhL. Fig. 1 will serve oa a diagram to 
ospinin Che nature of tha sal6^e»ke furnace, called 
n blijui-nxuter or m\tjflc-fnmace t for making nalt- 
cake, A is tho iron pan in which the charge of 
common salt and aulphuric acid, in first placed, 
and B is tbe muMe in which the oolcinatinn of the 
half- finished r.nl jkhi^to is- completed , the eliargo 
being raked from A into Bv Thn fins (Cl hasting 
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121 4 b parts «f flulplreta of ihhIa, but in practice 
only About ] HI unr obtained, owing to the presence 
of nuMBLcua in the common wit. Thu specific 

P aviby of the sulphuric neiid employed varies from 
700 to i 'isa. 

Hututing furnaces for making sulphate of soda 
Lave been intrOdhOfrfl in recent y-eare, tho one 
patented La IS 75 by Jones and Walsh bang the Cimt 
which Canaa into "actual operirti*n. It las sbioei 
been Improved by the [istetiteefl and others, and is 
now in use at several large alkali- works. Fig, 1i jx 
a diagram of tiiia furnace, It consist^ of a rolat- 
Itig Iren pan. Ifl feet and upwards in diameter, 
placed in a chamlrer arched over with firebrick. 
From tho firapbioe at one Hide tho fire fcfttefc pn*s 
over the surface oF tbo charge Co the flue at the 
other side. The salt 3a admitted by hopper 
closed l>y a tutlnnced cme, and t here are fcad-pipes 
for admitting the Hulphuric arid at the xdge of tins 
pan, Fixed stirrers or pluugl™ are used for turning 
over the diarge, which, in the largest si^ed pane, 
in now sometimes ax iruieh as S5 tons <if 00 m menu 
salt. and this wdth 20 tons of sulphuric acid glveii 
■E7 tons of nulnhate of soda every twelve houra. 
Gas from a producer is aocuetimca used to heat the 
furnace, ami a self-acting method uf smptyjryr the 
pan wjlh, [ iifci^n c ird by the inventors in IG&O. Th-cie 
u a great Having of manual labour by the use of 
Lite fumnee. Sulphate of smla, nLthough cliiefly 
tonai*m#d as an intermediate product in nlhulj. 
mating, is used by ifoslf in glaw-inahing,, in the 
manufacture u£ ultramarine, for cold- producing 
mixtures, and for making various eliamicala 

From any of these w.alt-cnka furnaces the hydro- 
cbloria acid goe is led away by pipes ur_ flues to 
condensing Cowers sometimes 100 feet high, and 
tilled -with pieces oF coke. The acid vapour enters at 
the bottom of tho tower, and in ascending through 
the piled coke meets with a descending stream 
of water front the extern on tho top by which 
it Lt absorbed, and flaws away aa liquid acid 
through a pipo at the base oE the tew-c-r Co 
ateck-ciHterciHu Strong hy-drochlorie acid, which ie 
■chiefly need in the mania future of Bleaching 
Powder (q.v, |, is eamly obtained by gtred couderia- 
ing appliance* dither from the rotatory pan furnace 
or from the pan of a stationary furnace-, but the 
acid from the roaster raw j* usually weak. The 
Alkali Acta of ISflJ and make the condensa- 
tion of nearly tho whole of the gaseous hydro- 
chloric acid produced at eoda-workH imperative. 


Cemoerjwn uf the Sulphate- uf Suda tfff# BlaeA- 
hjA.— T he sulphate u£ soda is roasted witli coal 

and limestone bo piodu.ee crude carbonate of soda. 
In tliis operation tho Oxygen o( the sulphate com- 
bine* wills carbon fumiabed by the coal Do form 
carbonic oxide, which escapes liiEo the air. The 
remaining sodium sulphide interchnngen combina- 
tions witJi the carbonate of bun; (lisn-eatenej, farm- 
ing carlsonste of soda, easily soluble in water, and 
calcium sulphide, which is insoluble. The action 
of t he carbon in reducing the sulphate of Sodh Uf 
the hu I phi dis is hJi ijwjl by the equation 

Na£Q, + & - NasS + 4CO, 

The further change which occurs is tliOa repre- 
sented ; 

fia^l + CaCHi = NafCoj + CaS. 

The- proportions of tlie materiats ns now uted ftro 
the same as thnse first rue o in mended tiy Leblanc 
v i.r. sulphate of Hoda, 100 parte; carbonate of lime 
(limestone], 100 parte i earfejn (chitTcordJ, $5 rrnrta 
I3nt ah. coal fc employed in England J instead of ntuir- 
coni, the quantity used is generally 7-5 to 100 of each 
of the other two ingredient*. The L LrI I Ing furnace ' 
used in this operation «s shown In fig. 3, It haa 
two bods, tiie one being raised n few Lnciiea above 
the ntlier. F Eh the fireplace, the waste heat from 
which is usually employed in boiling duwri t-bo 
tank liquor nr a<Kla-lyc bm imbcfttetl in. the Hisctimi, 
Tim fdiarge of about H cut of the above mixture is 
thrown into tho bed, A, of the balling furnace, 
after it has been reised te a bright red heat, ind 
remaine till it lnwomea BtiEBciently heated through- 
out the whole mass, It is theji transferred to the 
Jhmruj bed, B, whieli is u-ext the lire, and exposed 
6o a higher lieat, when it ehortly begins tsi soften 
and dux into a muss like dortg'i, In about fifty 
minutes the charge- la withdrawn in a red-hot siate 
by tho working door, and received into iron barrows, 
where it solldifiea inte blocks of crude soda, temird 
ball soda or hlack-Aab. 



l^ig, "J. — Actatlng FuniftiW fer mahiiip RuLpl-intc- of Pnda : 

A, Iron pan far DDntelnlnfl cIhit^p ; T3,3i|Hi|a>r, with enn-rfnr cIidivId^ ; 

C, -ii i' 1 'li:-- ; 1 >, onscr Hi • .MirwKi ; t, srir-nctina snanipm^iit fcr^fsCl'^- 

mic [mi. 



3 .— ficctkn? cf nailing t'uTiiace, s!iowiii|f an evaporating pan, T, F, for Hoiia- 
Jjijucr jii coijiivcbiuji ivilh it, 


Black -ash is now extensively mssle in a revolving 
furitfrte, which docs away w itfL the Arduous iminijal 
labour required in a etataoniwy furnace, »nd which 
waatiret patented in 1353, though iniaity difficulties 
hn.il to be ovcrconici before Lt liccasiie a^liccchh. Mr 
J. C. Stevenson, of the J arrow Chemical Works, 
after much labour succeeded about Lli7(? in CAtab 
listing its supcrinrjly ovet the older kinds of 
bailing furnaces. A longitud inal Bsction of this 
furnace is shown in tig, 4, It- i* c>tlu'r cylindrical 
or barrel-shaped, about 1)1 feet Sung and 10 feet 
in diamoter, lined with firebrick. '1 lie f urn act lb 
d riven by eteam and the ncr canary gearing, itapnr 
wheel being placed round und hxuii Ut tho iiy Under, 
which bums w friction rollers. At one end it is 
furnished with a Larj^e fireplace, tlic tire gimCs fmrn 
which pasa through' tho ‘■barrel, 1 and onwards to 
heat the boi ling-dnwri pans, wlilch are placed at- 
tho tipp.mle end and avranved much in the same 
way aa in the atationary furnaoc, Tlic largm- 
sizeit revolving f urn act'H prodnen JO ions of black- 
ash in twenty. teur hnurn. 

BixitiatiiHi of the Hiack-ash , — The crude soilii 
eo named rugii ire'a te lm iMj^viifi, sen that ivater will 
easily penetrate the broken lumps of it when placed 
in snia tantca. Formerly a scrl-cs, say of four of 
tliene, was placed in n ster 1 -litre arrangement in 
whlcli the . i iv, r: j ,i. Mo-iitai iiohi the frcsii black -ash 
anil thn highfat that which was nearly exhausted 
of its nods. Freeh water flowed in at the tep, a-nd, 
as it disHO-lvcd out the Hud a. became gradually 
stronger 3m dcHisendhig from, tank to tank, till ll 
reached its. full Htrongth in the lowest one. A 
more recant plan is te nave the tanks nil on a level 
and ewiirnunrcAtlng with each other by tub-re ; hut 
the exfinojitLLJii of the black ^ -ash takes place in n 
similar way, Weak soil a llqiitu in pneaent in tlie 
tank with tliu nearly L-xhauated aan, and Htnmg 
liquor in tho one ccrntai ning friv^h black -ash, wliile 
t-lio other two have liquora of intermediate but 
uiLtijiird Hlieugtlia. flic Level of the liqnnn ditiera 
in eacb, being highest where weakest atn3 lonvcst 
where Ht-ro-ng-cst, W]jcil cuinmuiLication i? opcitcd 
between tbe.su tenkH circuiation is caused by hydro 
hIulll- premia re. The soda liquor frum tin; ihlucti- 
jlhIi is treated differently, 
according to whether si.hI;l- 
ash or caimHe-tedt is to tie 

I ILIl. 1 1 - f j (I iji j L. 

OduafK-aftfci. — As the 
tank liquor ronsiite of a, 
Htrong sMtlutlon of carbonate 
of sous, it requires to b« 
diluted hefo-re it cun Ik 
r^LUstlcEMLVlf W illi llt'Nfi. Lot l^| 
iron cyLindere contain this 
diluted liquor, into which 
lime is placed, and at rho haulr time it Lh heated 
and agitated. After being allowed, to nettle, 
tin- clear liquor is drawn off and pumped : zi to 
liquor settle™, the lima mud in these being saved 
and UBed iu the black-ask furnace. Several iron 
concentrating cisterns arc Hticccssivcl y uwd with 
tlLeahl of lUiAttrt bring Up by degrees Uiecflimtiriviisd 
Hoda liquor to the required strength I'Tont the 


IilhL rit t5ie.se cisterns (boat.pana> the liquor, having 
a Bpocific gravity of 1 '^50, is run into Cant- iruu jsila, 
cack of a capmaty nf ]0 tonn, which are heated by 
Strong li Tr -;. fL illI liets t he l oru'eriLriLt u'!. OE the liquor 
Is completed, and the caustic-soda ladled into sheet- 
iron 'drums' containing cwt. each- On cooling 
it solidlfiii* Lutu a white maw of sodium hydrate 
Or c&uhtic-Hod.a r NaOH, which is now manufactured 
in large quantities, con tain ing an much act 17 per 
cent, uf sodium monoxide, N»it>. During bhouaii- 
centration nitratrof hulLa is used te dccofOpcme any 
sodium sulphide pre^ut in tho liquor. <.'austic- 
mihIil is most largely unci! in wrep- making and 
]-aper-makirig, Iull h1>mi in the maniifactura of 
huiuo oual tai-ilyea and oxalic avid. 





]q g . j.— ttevolvliLf 1^]nck- hhIi Furnace, partijr Lit eecticn : 

V Qru - ll, mvuI* iiiE c/lludjtr ; W. frtctluifl [ 1 1, tanks, ft*,, 

foe avaporalirg HiHla-lysli-y htoi of fnm*CA. 

$ 9 tlfl-afth, wiieu this hiiohl. liioil fi-nrbonate *f 
nodal and not cauHtic-Hckla is to be made, tho 
lilnr-k-^nh liquor in differently treated. I u re-f erring 
Ui the htfLCk-asli Ju rnaoes [nee- fiyft. \i, -1 1 Jt has been 
etattil that their waete lieat is used to l>oil down 
the hlack-ash liquer. As tho concentration of the 
liquor proceeds graintSar oryaUlh uf su3a mre 
depoaitert suol scraped out into dvainen-. When 
heated these crystals yield soda-ash i but impure 
siiil il nstoaina Lti die rHjiliug down vessel, This 
soils, which it mostly carbonate hut also onntsuus 
crus tic- sod a and MMliisin aulphide, is mixed witli 
hniik! aiwdust iind i-vaireratcd dryness- The 
black -salt, ax this rexlunal snTjaduace is called, is 
tlreu lieatod in a carWnatLng oven in which, the 
burning ii(l' of llic sawdust generates carbunio 
scinf, and this converts Lire eauatic-fiodA and 
aoilium sulphide present into carbonate, and aeda- 
iish im llic r+isul L Tin: I'OniiKKutlmt u! commercial 
soda-aak is very variable, tub it frequently eon- 
tains about per eent, of the carlwnate. the 
remainder «(m Hinting of ullu;r mill ji-surr'I'j ,.,f aodllLm 
and stuaLi qcuih titles of other smbsts. trees, Konc rtf 
these, however, interfere with ite nan- fui tire 
purposes for whieh iL is usually employed. When 
it is sold the svaLEabEa peruejilii^e ct siiiLl , i^hluliii 
oxide 'ir NaaO) i* quoted. For certain pinipusrei 
sods, axh :.s refined hydlxsolvinig, scLtliitg, e* aporat- 
ing, and caloiuing. It is then cHdleik refined or 
wAifc olJtaii, which HhouSd be free of eauatefraoda, 
arid eonteiin no brscfl of sodiusri nilphide, Bodium 
aulphtte, or of iron. 
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CtyttaU of Soda, Wnihiiut-soda, H arCOj, iOHsO, 
—The sod a-Eudk used fur matin g no la-crystal a is pre- 
viously cnldnrui and dissolved in hot water in arOu 
vpOEla, the solution being theSk allowed to *ooL 

From (Mi solution large crystals of almost pur* 
earLooata of M.Kln. safiftjfttc. Ordinary washing- 
sodft constote of these cTynialK, wliicb are of uniform 
composition and easily dlaaolvad. They contain 
t*n inotMialw of water— that is to any, they Arc 
composed of 37 per cent, of cwbonato of soda and 
S3 per cent, of wntco Crystal soda being quite 
free front caustic -^tda and other compounds Acting 
on the skin, the hands of washerwomen suffer less 
from it than from other kinds of alkali. 

Biearb&ftfite of Sodu, L’Ot — A* will be 

presently explained* this salt is now prepared on a 
largo iKtfktu Aa a stage in the nmimsoLa-Boda prooess- 
Set JiODIl'M, 

JSidphvr Jt^oovay . — The recovery <if sulphur from 
the *xhnusted black -ash, which forme the wjwte 
heaps of the alk ati-mnker, ie now, after many un^uc- 
cessf al attem pte to du so economical ly , practised oil a 
I nrgo Jtcide bv Chance's prows** patented eo recently 
aa I3SS, . Thin rosidu*, «k has been stated, ia 
essentially calcium Hulphide, which when brought 
into contact w Lfih. carbonic acid in Itie- jneseiiceof 
water ifl converted into carbonate of lime, and 
suluhmetted hydrogen. is liberated. The practical 
difficulty bad Jong been the getting of hydrogen 
Miljiiilde in a euHaeicntly coueentrated abate. Mr 
Ch slice’s process in an follows : The vat roud 
fblack-ash we*to|bsa th* coarser extraneous pieces 
tcimhivhJ by a sifting process! uud is then mod" 
into a creamy consistency with water- Tti this 
state it i" distributed into a a eric* uf cylindrical 
iron vessels for the purpose- of having carbonic acid 
psflaed through it. Throe cylinder* have tbiea 
main pipes -passing over them, with bianchcs to 
each. Isy one pipe the carbonic acid is introduced 
at the bottom nf (ho liquid, and the other two lead 
flic Friscs away from the top of^the cylinder. 

The carbonic acid is produced in a limekiln muI 
parae?, unavoidably mixed with nitrogen, into the 
cylinder, which socoeeauvoEy Irteomo richer in 
anlphuj compounds, Tho result is that for a timn 
little else trinei nitrogen come? away from the 
iaiit cylinder, But when the reoctoooR in the 
cylinders are completed the final vchucI of the 
series gives yir gas rich in sulphuretted hydrogen. 
By mcikuH of stopcocks one of the pipeo at the top 
ui each cylinder CjoftvtJ* the fcicariy unuiixcd nitru 
gen to ivn ci]>cn chimney, and the other takes the 
rich fnixtnr* of nitrogen and sulphuretted hydiogen 
tea gasholder. When the carbonic acid from the 
limekiln pusses into the first cylinder HteHttaining the 
block il-iIi waste. carbonate of lima Is produced with 
evolution cf sulplmreltei hydrogen, flsiik Tito 
latter piuiscson with the excess of nitrogen inti] the 
second cylinder, where there is formed eulphydrato 
of calcium, CaHxSr, which is a cuinposind of HiS 
and CuS, In this way wc have the sulphur mu, 
cent rating from first to last in the scriea of cylin- 
drical vessel? until it ie finally cxjhjIIcu as 
jjulphnrpttcd hydrogen gas- In th« procefSi the 
I'nrbouSc acid combine? with the calcunu of the 
sulphy cl rate, giving off the two atoms m" toalphur 
its l-itSt 1*0 that for a given amount of carbonic acid 
used we get a double quantity ot Hulphm. All the 
time tire '.i.'s.-^ls at the Iwginning of the acrirj 
remain unsatnrated, the nitrogen, amounting to 
about 70 percent, of the gas* a pumped in, panses 
away in |slpea r and ia nl lowed to escape. It 
contains little or no sulphurs but by and -by the 
jgiu in the vesisrl:.. t'cniHiatw uf frOEII S) to S5 pt'T 
cent of aiLlphiiiclteii tiyiliogen un L l from I t<k 2 
per cent, nf carbonic acid, the remainder being 
nitmgen. Thta ruistsi gua is collecte<t iu a gms 
holder to enable it to be treated re^uireil. 
The curl^mLiL'd uLud l«ft in the veiweis dvaincil, 
and used it place of limestone m the black -aah 
faroaces, sn that any ■■sodu this diied mad coalaina 
is recover&ii. 

The Hulpbnr is uhLiuurd from the gas in the gaa- 
huhlcr in a very pare state in cakes and flower? of 
iolphur by tbis opc-ra-tiou- A dchnite mixture of 
the snijilku retted hydtogeik (present in this gas | and 
air is. pflsaed through a layer of rukliyditiuH oxide of 
iron in a daw kiln, tho oxygen present being cmly 
enough 10 an i(o with the hydrogen fo( tlio HjS} to 
loriu WAte^the aaiphar bci'i-g s?t.freo r Iron, oxide 
iita the power of ]knKiuciag the combination without 
itaelf m If e dug change, the bdl nf this material 
becoming fwithont the use of fael) HaffieieutJy 
hot, by the diemteal change which gnus; uu r to 
vsdatllLsc the aaLphur vapour along with the steam 


produced. The nhan^e is rcpresseaited by the 
formal* H>5 + f> = H^O -V &■ But the aulphorcttcd 

tiyil rugtin Okay aJso be j(s*lf Ikumed to rriakc vitriol , 
which is obtained (if the same purity as wIjsil made 
from sulphur, 

TAc A /n/ftonia-mda pmtta has wilhtn the last 
few years coroe auto com petition with and threatens 
to sgpersfrilfi tiiat of Leblanc- It ia based on tho 
juatuaL teactlon which takes place at orrliasry 
temperaiares lietwecn coinmun salt and bicar- 
bonate uf ammonia in strong m^ticoua eoiationa. 
Tfi* e^kdinm of the nail- conihioea with the carbonlfl 
acid and the chlorine with the ammonia, giving 
bi ear hamate of nuda, which i^inwivibU, and cStluride 
of wnoniuiDj which rcEuaiau dLasolved in tins 
liquid, tliuE ; 

NaCL 1 - (Nil-) MCOt - NHi€l + NftlltlOiL 

The ammonia is recovered from the chluriilo and 
one-half of the carbonic acid from the bicarbonate 
for futon.' use. Where jKis-.ible natural brine is 
used, and this is brought to a apecilic gravity of 
nearly llfOC 1 , either by the addition of sjilt il too 
wrick er by adding water if firfi strmkg. Ammonia 
la the free gaseous fitate is now pa^&cd into the 
hrine until tbc required quantity is present, whieli 
in known by the amount of tor reus* in the volume 
of the liquid. Tho luntumkia entete a inixing tank 
under * perforated diaphragm, and the liquid is 
kopt in agitation, A of term periture 

ie caused by the eoridenaation of the gEwcoos 
anumonta, and this nceeasitatrs tliC ruuiLtng of a 
strearu of water through n coil of piping inside 
the mixer to keep the heat na low as possible. The 
bnne m running off passes through *i (liter tci rtteiu 
sssliil impAiritics. and then through another worra of 
piping Rurrouikdeil by odd water. To form tbo 
oicsrPonAte uf nod a the ainmoniacsl hrino requirt* 
to be saturated with c*rlupiie acid. Air-pumps 
draw the carbonic acid from the limekiln and force 
it [after being properly cooldll *J> a pr^wuro of 
nearly t we atmospheres ill nt (liclottsmcf il tower 
fit) feet high, which is hnpt nearly full of the liquid. 
This tower has p^rfuriitcd piste* at every three feet 
of height to make sure tnat the bubbles 

An* spread equally through this liquid. Every 
half -hour some of the pasty mixture in the tower 
is run off at the bottom. This to full of tho 
Hinn.ll erystalH of bicarbonate of stidiL, ajeJ these 
aie separated by runikiikg the msaa over a wire- 
d^iiw jllter itovered b>' a etoth, a vaekiuni being 
ii min (juried below. The biearbouateuf Kudnuu th* 
fitter iH nearly pure, and the lUpkid which passes 
through nruinoniimi ehtoridc.. TI10 biearbonato 
tlkU? cblaiiLed is washed with water and carrif oily 
dried in apparatus of which there are varioua f cl las. 
As there is * cum pa: stive I y limited demand for 
this kind of nod a, it ifl afterwards heated. In dose 
v **><*]& in which half of itn carbonic acid is #Lven 
off. thereby reduci ng it to the oonual or corumou 
carbonate of aoda (eod.a-a^h'h Tlho gw giv^n off is 
ikkupcd back to the tower wml used along with the 
ilu giui tor esrtionating fresh matonEd, To expel 
iulv ammonlscai salts adheriug to thy carbonate of 
aods Arid render it dciiasr for packing, the heat to 
continued until fusion lakHs place. The snrLmonis 
to recovered from the liquid filtered from the bimt- 
3 . mj n Ate of aoiia by heating it with lime. After the 
ammonia, ie driven off by heat the remaining liquid 
is calcium chloric!*, wnich is generally run to 
waste, 

ftodlllDl (sym. M* ; cquiv, 2^-29 ; ?p. grav. 1JU73> 
is one of tlic metals of the alkal l*b, its oxide bsinp 
sodBt, Its properties closely resemble tli-oscof thu 
allied metal potassium, It pm of « bluish-white 
colour, to somewhat inore volatile than potassium, 
anti further Jiff*™ from that mctel in having a 
highoi fflsing- point — about 20}^ (9^ (!], a greater 
hpecitic gravity, and in hot catch Lng firo when 
dropped in wiLter [unless the wnter In bciitedl, 
although, like potassium under .din liar coikdltlotia, 
it rmrtislly decomposes it and litontea hydrogen, 
and At ttio siima time contmunicatos a Strong 
nlkiLliue ™action to the aolutinn. If- l](iw*V*r, 
a piece of unHinxt pix]p*r to placeii on the sur- 
face of cold water, and the sodium to ptneed on 
tins |taper. the metal takes fir* and bunas with 
a deep v cl low fluid*, (strictly speaking, it is tlie 
jiberJLted hydrogen rather than the metal which 
burns; but a little sodium, volatiiia*d by tltu 
heat, bums with the liydroeen. When heated 
in lh* air it hums with Hh *hat*eteriAtic yellow 
flame, itiiil as iiuanerLcd into soda. When ex- 
frnsisd. in tVteKJS to A Tdl heat it aSauatic-s tllC 


form of vapour, ilu i i admits of distillation. Like 
potossiiUn, Lt must Ire kc(d- immersfeii in jaSpliLliA, 

so as to exclude the oxidising action of the 
air, As a TKibu'ing il^ciiL it is Iktlle aslVtior Lc, 
potasBiiiin ; aiul as it- combining power is lower, 
and il to obtained iiluoIl mote dmanly, it Enay 
usually be advantageoibRly Bubstituted for potas- 
sium in reducing operation*, (todimii docs not 
OCCLiv in tbe Eiictullir forin i jl nature, but ite LUkiih- 
poxLEuls aie very widely distributed. Tt to found by 
far the most- abundantly in 1 1 te form of oh I Orido of 
siali 11 m (dr eotiunoD saltl, hut it likewise uecuja llb 
albtte ot swla fclupar, CFynkl i te { til* double Uuuri do 
of hi id ium anil aluminium}, tsjrax(Lhe hiiaiiikte of 
Rodal, trena (the sesquiicarlreuate nf awla>, and 
tlliLli eallikctTC CnitTu-te of soda}, Duhtind in 173b 
dksCdy*T*il tliat | alias Is add £a>da ( LiOW known to be 
the oxideh of potwwium and sodium} distinct 
bodit-N, (Sir H. TJavy lirst ubtaloed lh* larlal 
Sorfiicfi in 1307' T'lic Hymbel of this metal, N&, 
to the abbreviation of Aufripm, which iw derived 
from JfdfrtLi, mi* cf the uld names of native ear 
hoiiate of M>da 

The method* nf ubtaiuing snibma an: siiaiiiLT In 
those Already described for ubtAitiiug potABsiuni, 
Intimately mix 30 pails of common tsda-Mli with 
L!t ports (i I mm:. 1 1 cUal And 3 |jar r .s of i li.ilk, koead 
thriii into a still' paste witlL oil, heat them in a 
covered iron pot till the oil to decmnfamei], ami 
finally distil tbem in an iaoti retort with the pre 
cautioni iv Ikieh aro iioticcil in dcacribiug the pre- 
pAL-atiroi of ]Hktassiuii 1 The object of addbag the 
chalk to to prevent the separation of the char- 
coal from the carbonate of ooda when the tatter 
fuaea. This mixtute -ought to yield jieaily cue 
seventh of its weight of sWinm, 

Soil inn 1 combines with all Ilia elementary gAjt&ouH 
bodies, nod two of these cutobitiAtlona, thoce with 
Oxygen and chlorine, are of extEemo iinportarjoe 
and value. With Mwjen sodimn fuim* two com. 
ijOLinds — sir oxide, NhjO, mul a peroxide, Na^UL. 
The hitter in of no practical vnJnc. The oxide 
Iflodai waa formerly kmmi as fourtl or mtjterai 
oil- ail, to ili still gaina it frturi potiull, which, from 
th* source from which it wa# procured, w*» termed 
rwcftiiJe (llktili, Aubydnms :aida, l'LljO, its pro- 
cored lij- huinitig the inetot in dry air; it is of a 
yellowish-white colour, powerfully attrMtA usuSh. 
tusc, and Totaiii-i the water so firmly that it cannot 
bo expelled hy heat. Hydrated or cauatic soda, 
SaHu, closely resemble?, Uitli in its pnkpertlm 
and in tlio uiiute uf procuring it, th* corresponding 
I m itiLsli compound. It ie, however, not no fusible 
aa the Latter, and in gnpduAlly converted, by cir 
(icihilcif Lo th* nil, into carbonate of aoda, which is 
also an infusible salt in its RJibdiOII state. Solu- 
tjonol hydrate of soda for wok lya ) ia largely em- 
ployed ilk the fti-ta. It to prepared by boiling a 
tolerably strong solution of carbonate uf soda In 
milk of lime until o purtiou of the fkltrate ceases to 
t'(fu-i ( escu oil tike addition of an acid. Tbenolid 
hydifftto has a Bpccitic gravity of 2 r i3, aud the 
□ uMtity of oiiliydte.ua Exvda iu any solution may 
be closely approximated to hy determining the 
specific gravity uf flic fluid and referring to a table 
iudteatlijg the atriotgl h c ciives ponding to the specific 
gravity. 

^1 any r.f th* ciiEiiliiiiiLlidiiH of the oxide of Bodiunk 
(seda-j with acids — eonetitutlng Beda saits — are of 
great importance, Oarbonic acsd fornLH tbie* .Mil in 
witli Hiitln- jl jidniial civtI ini-uit*, a £*squicatbonate, 
and a hkaibonate of soda. 

iorbvnttfr t>f pSVj'h , JLl.COj 1- toHjO, lh* i’utfu 
ot cikUimeree, to a eolcnrtiisa inodorous salt, with a 
naufeouH alkaline taste. JSt crystallise? in lur£* 
transparent rhuinliKiidi'.l prisina, wliich contain 
nearly Gd rrer cent, of water, but it readily parte 
with all tlito water 4ft tbc appll**tl*fl of beat, 
Ties ci-yat&to aIru tuee the greater part of their 
water on mere -cxpotELL-c to the air, when tJkcy 

rflhirr , SL j , 1 uIih! full to jfki>wd*r r Water At GIF j ii* 

C.j dLBboivca half ile weight of the cryetala^ and 
boiling water considerably utorc, III* solution act- 
ing like im alkali uil vegedaliit! Ld-bmj-H. TliiB siilt, 
th* natron of commerce, occurs native in the 

riatrnn-lak** hbE Hungary, Armenia, (Si*., in aAAOCii. 
' i> 1 jl vkiih euiphste of soda ami chloride of folium. 
In other regions it appear? in an c Ifl orescent form 
Oil the HurtiL** *f 1 1 1 : ■ *U.rtb. It is now, ]iuw*v*r, 
alinoHt entirely 01 aj i ufac tured fmui sea-saEL For 
its mEHiufaeturc, sccSkiUA. 

Sxxif uiciirlrunate. uf Soda, Ni^CIOj + 2 NaHOO| + 

311^0, occur? native in the form of large, haul, non- 
*fll,,i*Hr.*j]f prtofiiM, hr Hvmgmry, Fjiypt, Meiteo, 
4cc., under the Main* of Troti ci. tvlken strongly 
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lieated it lose# one- tided of its cArttcmlc- acid, a<hI 
SfccointsH pMivnrted into the nrecodiDg safU 

BiPtrbemate a, f Seda, NfiHCCy may be formed 
by pacing a vHIWt of carbonic *cid thrnnglL a 
strong solution of carbonate aodft. till iulgu ration 
Mkf,- place, and fijlwrii^ the mixture if crystallise ; 
or it may bo produced oel a large Male by enpoaiisg 
crystals of carbonate of wit* txi a_ prolonged curren B 
of carbonic and. Moot of the hi car Lon ate in com- 
merce- is now, however, prepared by the ammonift. 
HK la process (ace &HJA}- In this a current of cslt- 
Louic acid gas i» passed Ll'irciugh a aointion of -yut 
in aqueous ammonia, when chloride oF Mrirncmiuni 
and hitarbcinate of end* are piod uccd, Tlsa bicar- 
bonate crystallines in four-sided priam a. which 
require 10 part* of water At hjl ordinary tempera- 
ture for their solution, This sail is owed largely 
in medicine. See AeRaTED Watehs. 

Bulpthurta acid iofmv with Boda & nvniiaJ and 
At-, acid iiulphate. The normal Stdpfailt of Soda* 
iidiO. + 1011,0. haa been already described under 
it* Hytionym of 6? fattier 1 * Sait (q.v.J. The * C|1 * 
aalt r or fiimfjiArttt of soda, HaHSO*, ia of un special 

1D T™Afww«*JpAtt« of 8o&a t Na,S.O^H/>K ownto 
in large coWtlew, striated, rhoirbic pram*, of a 
cooling and tw«l taste, Wlien HlroaglyhMtcd 
in the air it bnroa with ablue flams- It dissolvea 
n-juiJIv in water, depositing sulphur IF tho wlutjom 
be kept in a elwed v«mI. It may be obtained by 
di™traa a solution of sulphite of sodftwithpow 
dated sulphur. Tho sulphur is gradually diwolved, 
aod fomui aeolonrl^afloktwn, which, on evajwn- 
tkm, yielda crystals of hypoaulpbito of soda. ihm 
Malt- ia largely employed in photography, and lh 
ocsanbnalty prescrLhetS met) inoil ly. Sulphurous 
acid forma two salt# with undo -viz, a aitLiiliite and 
* bisulphite. The SufpAite of bode i, NaHBO, + 
711,0, i* obtained by naoeing sultihuLious. wild over 
carbonate of soda-, dissolving tho resulting maso 
in water, ami erreta-ltbiinft , when tbc salt a* 


crystal lihinjf ; 

Imroacout o hi Li 


obtained in effloroacent obi ion a prisma, which 
ftC o noluble in 4 parts of cold water, the who- 
tbo having n slightly alkaline 


reaction and a 


Bblphntoiia taste. Tills compound we* at one time 
commercially known jls A ni-aMort, and was largely 
used lo junior- rn&uufaetorica for the purpose Of 
removing the last trace nf ehhirLne from the 
bleached rag- pulp- The term ia now applied only 
to the hy pi>su I pu ite, which in. botbi ahai[ier and 
more eHrcacLoue- Tim Birulphitt ia of do import- 
Miee, filtrate, of Soda, NaNO k known also u 
Cubit Nitre or f-'AiVi Saltpetre, orcnrt ft* a natural 
product cm Um enifftca of the soil of certain South 
Aiu'ericap dlatricl-s. in most of its propertits. 
excepting itu crystalline form, and further in ita 
being (tclli|ni.‘acctit, it rwembles nitmto of [KJUuih, 
ft k used tkH a Manure (q.v, ^ Thu jPAwpAttta of 
Soda are oomparatlvely nuiac roue, llypo-ehtor- 

Ue of 3oita 1 NaCLU, ia at pre«]it known only In 
aolntion, in wbkli it occum jui a yeltowisti-green 
fluid, evolving il nmell of chlorine . it atnuig 
bleaching power, and when lulled becomes de- 
solarised, and e-volve* cldnriue freely. It is formed 
by panning a stream of ehlosriue gas tlm>ugli a solu- 
tion of -carbonate of soda, tiie resulting solution 
containing ilio hypochlorite, together with mule. 
H^inpo&ed carbonate of soda jlchL eliloride-oE sodium. 
This solution is useful a& a bleaching agen-t, as.au 
ok Ld]*i ng ;igeot in analytical cheini»tYy r mul as a 
dklofaotaDE agentr There ajre two Borates of Soda, 
of which flic only important one, the Ribomtc, 
already described under it* ordinary nnrue of Rorstx 
£q.v,). Varhus Riiieafet of Soda have been farmed 
(sec yjF.rcocf, GLaS5. SlaC3>. 

The Haloid -:in i'ir of aodium resemble, in tbeir 
general eharaeteta, the cnjrcwponding mdtH of 
potwsh- Of tliew by far the moot important is 
Chloride of Sodium or Common Sait, formerly 
known jvi of Soda, NaCI. It occuis iialiLt-- 

aJ|y iu Far gieater quantity tlLan any othcT soluble 
a&l’t. and is fully deacribed at SALT- Tho Oilier 
hahrid salts- ‘tits iodide, bromjdo, otd fluoride of 
ssidiuin —require no notice- 

Siodiuiii has been recc]t(.ly found to eater info 
variniLS groups oF organic bodies— tho sodium- 
sJcoholH for example. Whan sodium or poia#nium 
u gr«d u idly add ad to anhydrous aleoliol tha teso- 
|*eratute rapidly ris«, the tnotal ta dissolved, hydro- 
gen is evolved, and a fusibltj deliquescent com pound 
» iVtated, w hieh lias received, the name of i'ofFinoi- 
akohol <mr potassium -alcohol), ut of tthylaie of toda 
■[ or p<ktanhb | (a ramL|MHdbio]l being imr.li t Isn't It may 
bo regarded as alcohol in which one atom of hydro- 
gen in replaced by one uf tbe metal. 
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The tut* for the natfe of KidLum are nej very 
nalfcBi&ctoiy , T>Pc-fiLiEwt tiie mctfJ frirrvw iwnirr-Hjy any 
Imw liaTilw cHjrulM>Ul[i^ A salt of B^nfl ! u3ai Lfl ILBUaltV 
concludrd to present when, the a Waco of all 
oiIlht hassa In^in^ becji piovod, a saline Tosidue- 
remains, which, with lsichloridc nf platirnnri, yields 
yellow »trifttcrl [irasuiK by jicKmrantiuliH e V ft pO ration, 
Before the blowpipe tbe salts of sodium ato known 
bv the intense yellow which tli*y wmma eieate to 
the onber fliimfe, luul if ft Vr^uk Alcoholic SOlntLOIL of 
one of the salt* is burned a similar yellow tint 3* 
communicated to the flftrue. JJpectfow anfdynlH La 
too delicate to W: rrf much practical use. 

The nuditijial itere of the sodium enm pounds 
may be consldemi alpSialwticady- Aeeiute of Soda. 
is ft mild, dinnitiu, h ini Liar in operation to acetate 
of potash, for which it may be sahetitoted. At 
sesaiate of Soda is serviceable In periodic aiFictsonB, 
chioBic skin dlseweo, and tbe cases in which 
Arsenic Im generally eru ployed in medicine, Paper 
[topregtiiited with a solution of ftrtuniite of soda 
sweetened with sugai' is M>ld ilk a poison for flies, 
Jfiboraie of Soda, nr -ffor&a:, ia employed principally 
as a topical AAtrln^ent, and is iisc^f with ad van Luge 
Lu. apbtbouH erautions of the nruath and throat. 
Bicar tm\ ate of Soda L-i ft nic^t popular remedy iu 
ewh of dyHpepsia, but its nso is highly iojunauft 
whesi Lliete are phosphatic de[«'Hita 5n» the miue. 
dfjr'friurn/c of Sod i is not cinpiuvcd ss an antacid sri 
frequently an- the bLcaibonate. in con sequence of it* 
disagree Able taste; hot in the d ril'd Htata^wheci 
depriveil by heat of its water nf ofystalliaation. it 
ia ranch used as an alterative, hr dyapopio 
ittonded with acidity a eondjl notion uf tfie diied 
eurlhuiiitc witli blue pill and rhubarb pill is often 
extremely ossful. A* it Las a very acrid taste, 
it should bo combined, if given in powder, with 
some bland substance, such nn Rfflitpmd Traf;a- 
rjitith Powder. A aoLutiou of t r A/o?j'rwrferi Soda in 
preferable to hypochlorite of lime in destroying 
mis Lous effluvia, an tin: .salt which in left does not 
d*l Icjtreace. Phosphate of Soda, known aleo ioi 
T asteless Purging Salt, is a mild sal Inc purgative 
with a far liw. □upLcarmn t titatc than aulplrate of 
■oagneaia. Sulphate of Soda and 'i'artrate- of Soda 
nufl Botaih have been atrejuly die*cTil?Cil under 
their ordinary natii^l rtf Claubsh's Salt (q.v.i EU>d 
Kodrelte Salt (tpv.). 


KjiixlfiC lRs.-HM.lt V. the ma«r iff' ruty given snb, 
.-.turKiu nutitatned in unit vnlimse. Un tlis ccnti- 
tuetr-e-graiiinsc-sccond ayatera of physical Unit#* 
isince a ouhk centimetre of w»ter at standard. 
Uruiperatune and p-Tcsuure weighs I grammo, tlw 
darsrty of water - I, and water i* tlid ata.udiin] of 
density i uvl tiie speciflc ilcasliy of a borly is t-lro 
rmmher of grantmes' mare per cubic centimetre^ 
EJince, according to the Inn’ of gravity , weights 
arc | proportion ad to nutssRs, it {a convon rent, to 
aoccrtain Bpecihc denedtles by MctTtdninj the 
a|hec]lic: gTftviitw?* of the tested.. i^or 

oxHtnplo. an English gaLluti of water weighs at 
ntandard. tcnkpcra-tsrre and pressure F. and 
bftiomcter m-eliesj lfl ib, avoirdupois ; t gallon 
of ether weighs 7 i! lit, ; tire apecifrc density of ether 
Is titciefoTC T'S + W= I>j 2, tc-i i i: LS^tIv „ a gallon of 
strong sulphuric acid welgha LS-'f lb., aitd the 
H|sec.irie density of niilphuu& acid Ia The 

Bpoeific densi E li'S, of solids mav lie dere«irtri«l by 
the hydrostatic balance (f*cr: AHfirtliifcltEa, T'EIS- 
Ctj’t.aHurb which give* tlie weight of a qBWttity 
of water cnrn.1 trr tliat oF the solid ; or by upLiilt a 
■g]>cciHc gravity H«H.k - ‘ This ia a flask marked 
d instinctively at a certain level ; the solid l« |iirC 
into this; tfie flask Lb tilled with water u[i to tbe 
mark, and weighed ; the, whole is then emptied 
HLiki I filled with water alone up to tbe mark, ami 
again weighed, Tbo two weighings rivr thr data 
for e.'iflhrtalniiig tho ratio brlwten the weight «f 
the Betid, and that of an equal bulk of water. If 
tbe solid, is acted nwMi by water, sum* fttlicr liquid 
ftf kq^fvn flpecdfBo Jeoaity must fiinployedp and 
the cftLcnlatTofi varied Accf^Lingly. If it be lighter 
than wAtrt-r, it is ounpled wstli ft piece of_ heavy 
BuiiBtaarce wlioea weight and spetdMc dennity ftic 
separately known, and tbe aggjegate apparent t™ 
<st weight inoUriSHl liy tire combination on Mug 
irmncmHil in liquid ™ found by tho hvdreatfttW 
Isil iLiiL'C. OE t-bm aggregate mo mneh sa due to the 
heavy su balance and tho rtusftinder !o the lighl 
mslid' This gives data For caLCnlfttmE the spL-Miifl-c 
density ef the light solid, The ipeenlic density of 
a I i quiil ia aacortabeil by alrnply ■omnpa-rinp the 
weights nf quunliLiea 01 that Lli]ii:.I Kind of WtrC-Ul 
sueeeresvely made to till the hpecLrie gravity iluak 


up to the same marked Level ; or by comparing the 
Apparent lores* of weight incurred by a Mui an 
boLriji isniLiciflC'l iu water and in the liquid respect 
ivaly ; ut by the nae of hydrOirtrtera or ftTcomcEi-ra. 
Tbo areoraeter (o?Ttii'as, 1 tlrin,' ahl! mcfj'eu. ^ ’ f 
rnaaiin™ Fr, ariamilre or pt™ liqueur f U lt- 
A roomier ra: ) °r hytlrotneter is a gradu 

iiinl Lnstrumcnt which floats in .-i liquid, without 
lueiag wholly submerged, ondcr tbe equillbriurn nf 
tlwi weight of the v.-Tinlc _ tfOdy acting di'wnwanlH, 
siiiJ thfllraoyanjcy of Ihe liquid, cattivl to th-e ■vveigliit 
nf the part h»T the liquid displaced, and ftclinjj up 
waide. The sped lie density of a uniform uylntrler, 
aay of ico, HuatiEig vertically in water ia the volume 
imracreOtl f- the whole volmne ; and in liquids nf 
different epcciitc rlcns-LtLea such cyllnderH would 
sink to different depths Jfnt it ii raora convenient 
to U00 graduated hollow g-W inatTumcnt* weighted 
with mercury atone end to niakc Llufio iloac vsiti 
wily (?*e ilg. 1). AR ie graduated ■, C is e 
. large bulb ; P ia ft nmnll bulb poutaihlnpi 
mercury, the quantity of which in no adjusted 
tiny* the iustrumcnl- HiiLka iu water, say to 
tha point W. If tlic liquid be lieo-vtor tli.ia 
water tire instrument will nui- sink ho far; 
the poaitlan of cquilllmura in which tin 1 
weLKlbt of the whole Instrument Lit vijiia^ 
* to tlio weight of tbs liqntil diaplftcsd will 
bo sooner readied; (Uid, coin etas ly, if the 
liquid bs lighter than water tl'c inal i iiMient 
will sink farther. Each l na tram cut iiiils; 
las ex psii mentally Kiaduatfid by plrveiog Lt 
iu liquids i if known specilic danHitie-. Ily 
varying the adjustment iii tire jneicnrj.' a 
seifea dE instniiEisuta may be made, wri jee 
able in sLaecriainin^ the Hpedfn? ^li.'-iaHitifrri n-f 
liquida within pArticuhLr runpea of -density— 
o-g. InBtrumenta fur aiilphurie odd, fmlk, 
akolml, ite. The ddienej nf h-i±ls1s an instni 
men t depends on the bulb C being largo nod 
the stem AH thin. The chief inodes of 
graduation are ii) Gay. L- iuhoji’s areomefor 
or voluinonitrtflr. In water the instrurtent 
pi„ s i stand* r. I HW. All tiio degrees ore equal, 

■" ' iiii.il each = T J. T tho voluuto uf that part t>f 

the iufttutment which 3“ imnieraed whtn It fl - ivil L w in 
wator. If n. be tho nanericftl reiidiiiif when tbe 
instrument ia floated in a given IstniliL, f.lio siieoilie 
deoBity of that liquid is 300 -t ?i — c.g i.f r fn; hi 
stranUJElt stand ftt SO', tllO spirrifle drinalty IM/fM 
= 1-25-. (3) Uaumt, Ear liquhla lieaviBr than watur, 
Water at 1 7 C. = 0" ; an Aqueoua solution cuje 
tabling 10 per cent liy weight of eoramon sal! 
(NaCfj at 17 '5* 0, = 10* t the scale is liuLformly 
fj'i x«l : i I : specific donirity ms It ; (J-ltix; - n |. 
(3) Elaume. for liq miitn lighter Ebftu water ; lfl pf"r 
■cent, hv weight aalt-aolution at II* « '■ fl" ; waler 
at IS-5* (1- = 10" i spoeifie density = Ntl t ( LM + 

ft], (4) 1 Rational ' BauruC, for Liquids heavier Li ih.h 
water; water ftt lfl* C, * \ aulphuric iddi bimceElv- 

dsuHity = 1 B4i r 00° ; Bpecilnc density = 1+4 "3 4 
(]44-g L n |. (if Cartier, resembles BauiLii ; for 
ILirulils Lighter than wil(i'i , III* Cartier ■-' r Bauni^i 
otherwise JS Cartier degiese = If! degrees ; 

Bpceiflt density = 136-& + (I20i if!) l 

pure, water = (V* ; afiecEre density, O'Biki -30^; 
nuifurm jrradn atiori ; specific dmail.j 170 4 [1 7fl 
4 nh {7) Xw ad del I, unxst used in England ; 
WAter = O' i gradufttioji not iiTiifnrm. bnl. readings 
J beet t spei'iljc densitv = (lflfln | .n it t 4 Ifl00-c,g. 
r gallon ciT acid nf 34“ Twaildel) weighs 10 Hi- x 

10 Jb. * MS = 11-2 Lb. (4J TialhiB. 

on alcoholometer Hcale uped on Ibe CojiliiLCiit, 
adjuntml on in* to F-hew directly ^be volume- 
[trnjenlage of alcohol in aEcoliul aau wArer (A) 
Esikea, used in the Eiitiab Custnina awl Kxehe e 
grailn atod ^ ua to show how many volumes of 
water uniat Ire added to or taken from 100 volume# 
of the mixture under examination in rt^Lace ii to 
pisioF-HuLrit (a niixtuie whtme denaily = t) that of 
water at 41" F.— i.o, 57 0ft* Tralles I, the instru- 
ment being ailjimtable to different rAnflcftof dr usity 
by 'I w;t of movable wcigSit*- Inotrad of making 
the quairiit-y of liqultf diaploced to vary, in the 
all, 1 vc instruuirnta, the displnociririht tufty be kept 
csouatant and the weight r.lie inetrumeut. varied, 
Tig. 2 ahowii NEclinlHrt3s |, H ftieometer — a hollow 
biaaa caw, F!C ; enpa at A And Ti; il 
wciglu fit E. Suppose it weigh* 1ft ViO 
grain b . nud let i; sirik in water to a 
ccrt-aici mnik Isetween It and A when 
MO grftiua weight h put in A. If it 
be now transfcrrcsl to anothn liquid 
iri wkiuhi only sUj guiiu. r i>. . c. | ti i r i-,.! 
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Ed make it "ink Ed (lie ™:nd mark, th« 
«$gQhi 1 liquid id. lighter than water in 
the ratio of ££50, tlie whole weight of 
tin; apparatus, to £500, it* former whole 
weight;: and ita specific density id there- 
fore i'i$i = 01?. The eannj instrument 
may Ik used to find lire aj>e*LEiti density 
of hi illlI ! ncEtda thus : put a little atone 
ot eeiii in A; to ri like tho apparatus 



oink to the cuork say 410 gttuaih are 
tequii^l | th.erefij.i-e the atone weighs 
SO plains. Now put it in J> More 
weighta, tay 3(1 gralna, mitat now be Fig. 2. 
put in A - too £0 grains represent the apparent Iom 
of weight in water i the specific density *» weight 
Ln air + apparent loan in water = ftUttK) = By 
reversing D, which ia perforated, the specific dan.- 

e T_^ Jd _ _ _JL j. rl . l . * a_ J 1 


sity of bodies lighter than water may Ire awortoioed. 
Full rein hftLt'H areoineter. tha original form, diffat* 
from Nicholson's in having- no platform or cup D, 
PouweauVi densimeter oDmldne* the two methods 


desCrdlmd above. It beam a CUp ui Cavity ftt its 
Horantit This is filled successively with various 
liquids; each indue**.* different amount of sink- 
ing. The instrument-maker Lins to <Lu itio prelim- 
inary graduation by the use of known Liquids 
E>ja**lflc.grtviLy lull* are atm) usred ; they me 
marked with tram here representing epaoifie den- 
sities, Thow which are too heavy sluIc; those 
which ora too light float | the one exactly corre- 
sponding to tha density of the Liquid, if there Ire 
on*, neither rises nor sinks. The moot accrual* 
method Is that by tha apieoEfie gravity floijk. The 

specific density of a gas nr vapour is ddlertninad 
I I ;■ by waLghing a copper tiask whan empty, when 
rilled with the gas, and wlte-u filled with sit, which 
method gives the density of the gas relatively to 
that of air, whan proper corrections arc made so as 
to compare tha t*o gaore at the same temperature 
and pressure; {£) by ascertaining tha volume oceu- 
pied hy a given weight of the gas or vapour at a 
known temperature and pnessn re •, ( 3 1 hy m ensur- 
ing the weight of v»puu r which con occupy a known 
volume, thia being effected by putting liquid into 
a vessel of known capacity and heating until there 
is, nt a known temjrerotEire arid the atmospheric 
pressure, nothing hut vapour in the vessel, then 
closing and weighing when w>ol. Th* loat two 
methods V* specially applicable to u&poura rather 
than to permanent goae*. It is often convenient, 
LpstcMt nf taking the true specific density of u 
or vapour- - e.g. that ul ilej, the number of grammes 
per cubic centimetre of which is 0 001 2933— to state 
tea density as com pftred willi ai r or hyd regen ryi a 
standard. In tilts way air is said to have a den" 
sity ■ 1 or = 14tl, according as air or hydrogen 

is taken a.-, the Hlninlnnl. The Uhfl of hydrogen jlm 
a standard ia of special convenience in chemical 
QaLeulatiDiis, for tho densities of gwe" or vapours 
bo measured are, aa a rule, proportional to their 
molecular weigh tot The following are tho specific 
densitieH of some common aubatomies : 


Air, ... ...oonsaa 

ii I . . li HO 

jUvailnliim., S-M (o SJ-flT 

iKibsr I« 

Ammttth e** {=CBD 

x di) n-Doornc 

airillivr.ii. KtfU&JII t'SS 

JlrTinTn'hnim ICMCIC. I'll 

Ae-OiSWjlH l"t V? I I 

An Llr.iOD /-. S.-T1& 

Aw*He erjfrtali .&T.3 

Alii 

Blunutb JO 

BlMd IDs 

Bans, ...VStoSO 

Pniirn c0sl ...... 1-S tv H 

Uu'.-wr. 0-W 

Okium ltB 

Otmcl rM.1 1 ID to ] '71 

Otrtnjuie teld ^ix (= 1 iH 

x »io eooiur 

OMt-llOS IWT4 

Chili 

ChiteoU ..t'iwd'i 

Chkidiwi [iMtoi x nij'J. .OOIBII 

Bliy. . „ It to-Jifl 

CnbsH. fl-te 

tiupper , 5-SS to HUt 

Corfi.- fl-Si 

Cvinncra [ 1 -too x iLt> D WiSi 

DkmuaiJ J'tl tv 3 to 

try peat .. ,, CD 

MT 

Flint Sc to 2? 

Cluj. ,,g"t tOS'i 

(told Lfl M ta ie-6J 


I ! I'LLii-.tn .. Z'&tul-O 

Bonnj ........ I to 

H II I ill n body lUvt . . DSD 
i 3 v ■ I r i iji I ii; «Ckl (= S'-M. 
t! iii'in thit or ill Dr Di ll 
r-nrtu tii&l uT Ay4lW(«iJ 

COOlft 

HyilrOeTildriC Udd gto 

^ 1-34 x an) O-toL&a 

IlyilnwillOriS toltt Asm 1 - 

ilDititar F. CHJ«i 

HyilrOers^le sdd fin 

iaO-S47B x ur). O l'ISE 

HrilrOfisn (=ocea30 

KriT) 0 wwtssts 

!«, ....<mflI4 

Irlulam., W*S 

ISMS 1-atD ID 
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UlillUTTi-Vltit. ]'3S 

Uiratun? Jfl fcoSfl 

IJqLMOtd oijf.in 1L31 

Lidilum J£fl« 

:.i-.4U±tin: IthitS 

UsiiKkiieuf r-S 

■irbla ti toifl 

Htrarv.... ism 

SLIik Hffl 

WLLtteSCifl. ,1-517 

Sitraflcn (44TU «■ Sb-kt-MIW 

(Ip*, >-ii|l.lliil: . . n ST 

04.1 of dnvM 1-J3 

on or tirrpiBtlJir. -D-iST 
(MriUnJt rm(= LJT41 

ir ilr> -O-OlSSi 
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Kitlainn 11-1 Will 

J^jilur. ..OH 

rutanuum *64 

Huty, . .. 

Ssnd in (rail!, dry, atout.. , l^G- 

,i ., int 1-fl-lo SO 

gilvSr.. JODJ 


k> Tfl dienlairly. The ciirvca slinald ho DiAttly In tlit 
an tcro-poeteTiDr di-nsotUm , any watl-marked. latoral 
" duriD Litni froiu the perpend icitlar being abnormal ; 
but a very a%bt tatond curvatan wUh the con- 
vexity to the light may often be detected in the 
upper and irjiddlt' parte of the back, aud is iup. 
pceed to be dependent on tho inore frequent use 
and greater strength of tha 
right arm *4 compared Jh.LrV^* 
with the left From their 'V.Ti^sglfr 
position they are termed i? aL.S ! jlSSfc 
the tetvloal , dam*!, In- 
bar, and pelvic curvea, 

The rlomal and pelvic jf lR 
eutvea have their ™n- 
cavities in front, and time 4 liVafc. 

CP large the apocea to which g _ 

the thoracic and pelvic 
viocont are contained t tho 
two othet carves at* eon- ^ C0 "** L 
vex anteriorly, and thus i TUfjj ff SL 

rrif'ord support to tlie parts 
above them. Tha npper 
Eliree curvea are bo ar^ 
ranged that their corde 
at* in the eame vertical 

line in tho erect position ’"LwSUB 

of the bonly, and this 
vertical line coneapondB 7 

with the lino cf gravity m-F 1 

of the head. The cauko 
of these curves ia to be 
sought for partly in the 

ahuye of tire vertebral LJ' jfl yjS. 

boiica, and partly in that | 

of tho intervertebral cab- 7 

BtauDe. Amongst tlio uses 
of these curves it may 
be mentioned (1) that "LUHBMU^ggOgBfc 
they enable the spins to 
bear a greater vertical 
wciglst thsji itenutd other- 
wine maiiLtain - it ia cal- * 
cuLatad tliat nine times 
as great a vertical force 4 jri" 
is rcquircti to bend H As l. 
if it had been straight ; 
f 3 ) th at tliey facilitate iIlo c " 1 

roovemehta of the body, 
capccially in the act of 
running; and (31 that 
they art to disposed as to 
protect the cord in move- 
ments of tho opine. Simi- 
lar eurv** urt toon in 
the spine of other mam- 
mals (see AHTIIBOroiD Mg. 1.— SfiitiaL CoLunui, 
Apia], thwigli tlie degree 

of flexure ia liable lo great deviations. The 
lumbar curve, which haa eepecial reforeuco to tho 
orcct position, is always, much lett marked then to 
man. 

The vertebral canal formed by tho apposition of 
tho spinal foramina or neural arches, and contain- 
ing and protecting tlie spinal card,, varies in it* 
nine at different parts of tho column. It is largest 
lit its fcntort-postotlor dlametoJ- in tlie neck and 
loiiLfl (rnaaanriug at the last lumbar vertebra j of 
on incltl, witore the antoro-postorior movements of 
tho spino are greatasl, and where the cord k least 
cletoty attached to the vertebrae ; while in Its 
lateral diameter it is greatest at tlrt atlas,, where it 
in cash, res nearly an tods and a half. A transverse 
Hccthm of tli* canal to nearly circular through the 
greater part of the back. Tho iotarvertebt-nl fora- 
mina through which, tho nerven euicrgn vary in 
shapo and position in different parte, but are always 
of auffletont utoe to prevent injurious preseure on 
the nerve* during movement <if the spines and in 
the dorsal region, which to tha ordinary *$*.t of 
angular curvature, the nerves are so protected by 

bony .irehes that (hoy nury escape injury, even 
whsn tins bodiss of aavetai dorsal vertebra have 
been destroyed by Q Ice ration . 

The jpfnn^ coref ia that part of the nentniL 
□ervoua axis which is oontained within the verte. 
bral or spinal canal. In man it extends from the 
fommon nujiminii, where it beccmea eofftihUOus 
with the medulla oblongata, as far down ea the 
lower border of the first lumbar vertcbna Below 
this point it to continued as a narrow thread con- 
taining little nervous matter, the j&wm fartJMJtolt 
The cord to. Like the brain, anuo^d in a triple 
sheath of runmbniLiHitt, tho pio, arachnoid, and <Lu ra 
mater, the last two of which kto Lees clonaEy 


^tamlnli iiirr..' J pmiy 


SpecLAc ciriltlty. the wciyAi oE any given 
substance as com pared with tire weigh L of an etfutii 
&-i ttt or vgliimo of water or other standard sub 
stance at the same temperaturo and pressure. 
£oe SrEciFic Dk^nsitv. 


8peciiliuu Mttalf Ul *Jlfy utod for the 
apocula or mirL-ore oE rejecting talescopaa. Tha 
toftHt LB oompowd of 12fl parts of copper and J5-HU 
of tin. It takes a fine polL-sli aud to not easily 
larniahcd unless exposed to damp. Glass with a 
film of metaltic silrtr deposited upon it to now 
taking tha place of apeeulutn metal for thrae 
Tiiirrors. Tho silvered glasa ia equally serviceable 
And less, costly. See TET-ESCOPH. 

Spenw'n Meta] to made by mulling together 
a in utallic aulphide, each a* aulphide of iron (imm 
pyrites J, along with sulphur. Tho result is a 
giW'iflh-black Htibatanoc, wilhcnt metaJlk lustra, 
whieh takea a good poliidi- It can be coloured to 
imitate bronto and oilier metal*, and AS It malts 
at 320" F, it readily be oaat 1st* moulds from 
whieh it takea a sharp impresai-DO- liusta, medal- 
lions., .lie. have been made of it, audit is alto need 
like load for tin- juinw of pipes. It to but slightly 
acted on by acida. Fimt uiad« in 1S70, it to more 
of tha uature of a hard cement than a metal, 
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opposed to tiLfi cord and the vertebral column 
than they are to tire brain am] the cranium , The 
cord i* iL soarmwlnM: flattened cylinder arMlumn of 
a whitish colour. It ia divided into two lateral 
halves by an anterior median IS**flW anal A iKw- 
tetiw median septum. The former ia lefts deep out 
wider tlLan the latter h which ia merely Ft process 
of pit utator. From Ouch side of the ton! thirty- 
one fiiiirs of spinal nenrefl Arise, each by an anterior 
and a posterior root {ace tiERVQUS SYSTEM Jt The 
cord ia not of uniform circumference throughout 
There is a alight thickening whem the brachial 
nerves, and another where (tie lumbar nerve? , 
arise. Thaw arc term til the brachial or cervical 
anil lumbar mlargi; mu ac-i respectively. The nerve 
route in the cervical and dorsal regions past nearly 
fcmusvtinicly OUtwjmlt through 
the intervertebral foramina ; but 
the lumbar rjhI sacral nervea 
are directed do 'A n wards to 
attain their point* of exit, in 
such a manner ac to obtain the 

name of iT"'r l u-fiL Rtf mtut. 

The cord ia seen to be com- 
posed of white and gray matter. 

Qn IL inuiKY!MKtt faction tile ^ray 

matter ia found in tbs centre 
Co present the appaajames of a 
double crwscnt, concave sun- 
ward*, with a cwnudaan.TaL band 
between the two aid os, no that 
the whole somewhat reaenihlei 
the Jotter II. In the gray enn- 
■nicaurc in the Cffttml 
which extends throughout tire 
whole length of the cord and 
lj^coanes (Mfitimwii* ftbove with 
the (north ventrLofe The gray 
nuLtbef is divided, into an an- 
terior and a posterior bom. It 
is composed nf a lwtsis of con, 
ueetivo ti*mi£ in wlilah are a 
fine felt- work of nerve- fibres 
amt nerve-cdlft- In the aotenor horn, which 
comes Hwtcially developed in the brachial and 
Innibar enlargciricuti, III* tell* are ra tbe dibIu- 
jKilat type. Tbev send a wel [-marked axis cylinder 
process into the anterior nerve root* and by their 
other processes are connected wttli titoes wliitft 
demand from the cerebrum and from the interior 
root* end other tonne* In Hit poste/mr horn the 
serve-cells arc wnallar, rounded, or spindlo-flliapwi, 
and poise* 1 ® no asss cylinder process. Thay are 
probably connected with the jmateiw roots. 

The white matter of the cord ia comported of 
nerve-fibres, united by a ainal! amount of con- 
pcclivo tissue, The fibres have mostly ft .ongr- 
tudinftl direction, with the exception of u small 
strand which cro*Bi^i from orb side to the other at 
the bott-rjic of tbe anterior median fissure — the *n_ 
tenor white commlwoire. Each half of the cord 
Jim divided by tire anterior and posterior roots into 
three oduraas, named anterior, lateral, and pos- 
terior. Tlrengh theas locrk itimoet exactly alike 

both to tite naked eye and under the microecopc, 
they aaxij by taking advantage of the facts that 
their com pnnen t lUirea are not all developed mcnul- 
tanociiHlyi and Hla 6 a* tlm leanlt of in 
do not 1 deaencralC ' in tii* fame 


Fifl. %— Section Of Spinal Cowl (outline dE tracts shown cm left rndc-J 
1 br Tenor inwIJun fri#UM-| E* pontcrlcr rncdlmi kPLim* ; 3, *, E, ■Btnrlcn', l«t:; 
pntMfU-ih wl life column j : *, V, interior ■ ml |MMterfar Item of lnHttCV : 5-, ?. i 
■ nd HBlerliWciiailii.lia'UToi ; 10, puitrrfa.r nwllin cnlum M ; 'Ll, imatulnr w.trnL c 
12. nfircvt rjurtclinr tract; IS. n.iUcn’-lalHiul iicr-inllUB traett H, ePM*« W 
inter; l» r bh'ial liliillilift Inj^nr; 111, 17 . kti-r.1 iml "■nwrfc'r nisxrd »■■« ; IS, i 
pynbiikliil tract;, tu, ptetcrinr, n'i>l 20, ftiibuinr rrnits. 


ODjiduBt nervous impiiloas in an mpW*rd Hljr^ctlon, 

Tho direct and crossed pvramidcJ tntets form tlia 
dowmvaid oontinuntwin of the 1 motor '-fibres from 
the surface of the brain to the cells in the Anterior 
cornu Of the eord. At Uio lower end of the 
utcdiilla oblongata (see RkaSK, Fig. 7] tho greater 

S art of the fibres of tlie anterior pytamisU limes 
to middle line and descend In the crossed pym- 
jntdai tract of the ocni ui become connected with 
tbe motor-cells In the anterior horn. The ditefli 
pyramidal tt*et roprcsrtnts a small remneuit of 
the fibres which de&aend in the cord. vLthout cross- 
ing 6o the opposite buIc, They cannot as a role .. 

be turned further t-biui the eervioal region, Both of rlsAttoyed the nerve* ard i 
these tracts are undoubtedly con corned in tbe truns- them wBwtc aud ilisappcar, 
luiasion of voinutaTy motor Lmpuleea from the 
I irfkizi . Thoir deK^uoratLon. always acccmpani-ea 
paralyain trf cerebral orinin. 

The tracts which tie m immediate eonteot with 
tbe gray mnUet, tbo antero. lateral mixed zone, 

Hie lateral limiting layer, and the posteroexternal 
saluinu, probably foi-m connection* lietween dif- 
ferent IcYela oE" riic coni. TJiub tbb po^tero. 
cswroal column iu in groat part burned of fibres 
of the posterior mote iianMia^ upwards or down, 
wards Enr a certain distance in it befnro entering 
tlie jMetero-rnicrtiAl column i while the antare- 
latciftl mined ione conUtiuN fibres which coon^t 
citlicr nerve-cells nt different level#, or mote 
probably TUBrvfl-erf]* of one Isvul willk fibres which 
enCor the interior roots at Another, 

FiuicCi'cttJ.— The spinJit cord provides p«tba for 
tbe conduct km of afierentand cltcrcirt impulses to 
and from the brain, and *1*0 between different 
pirtlons of its own substance, as well as att*iil , «- 
menita for co-ortUn ation of movements of tbe musciBa 
of tSib trunk and limSia, and centres for tho regota- 
tirtn of certain of tbe ‘organic’ functions of titft 

’dheofforent impulMcs *re ntotor, vaaonnotjor, nnd 
___ __ i jury they 6*ctetoTy, Tho path for the Fire-t of thCM fa pftr. 

di Lection or to tbe fettiy well known. It pbswm from tli* cerehial 

diled. Thu* tiie corttn f motor area) through the internal cnpunle 
of two Ironta— a ^ lL1 [ t-be anterior pyranitda of tins medulla mainly 
-laterid- In tbe to the croMmsd puraniidal tract of tbe opposite side, 
distinguished five and thence, as <[escril>cd, tu tbe cells 

ascending uJitaro- cornu. I. ^ , w ..l ! ' ' 

1*1 troctv a Inleral destination of the fibres of the direct pyramidal 

:ed Mine ; while the troct la the celle of the Anterior horn of the **mi? or 

direct pyramidal those of the onjuudtcsid*. The hbre* from the vuifO- 

inc. The relatione motor centra in the medulla in all probability paw 

ly nlefinitely cstub- down In the crossed pyiaiiLidnl tract and leave the 

column is nearly bv liio anterior roots. Division of their path 

the (rtMterior root* laiule to pa rolys re of the inuscular walls and ditn- 
and pacing for a tatiou of tbe artorios. This ia only U L rn|iorory, a* 
eternal coluntn, are tiiere *tc pTidiably also ccntron in the coni which 

the medulla obton- u bnlepeudcnlly of tliuue in the medulla. 

gata, where they end. This cnjuinn then will form >ph ft otiLor eiferenit piLtliH are unknown- 
s, ditott path of connen-tiou of the jxmterioi- root* 1 "| 10 afferent patlia ti Ansnot tire vaTitraa forme of 
wLth the medulla oblongata. Tlie JlrtOt carebellftf Bensniy iinpiilscsf but, Hiongb we may perh^w 

tract connMI* ft co-luinn of norvc cella in the pOA- &*aunie- that tliiisH which degcncrnto_ upwards aSao 

torior horn of the lumliar and doreal region* of the conduct in the same direction, it is rcmAikuble 

cotd (which is foamed Clarke's vcHlcnTar column! how littlo ia known definitely about tire*4- ft ia 

with tire middle lobe of tire cerebellum. Tlie generally held that impulse* from the muscles 

mi hero-lateral tract appeata to connect the nerve- pjyyq the a&ine aide rJ the co-nl cither in tjie 
cells in th* pYisteirior Imrn of orre side of tbe coni postero-mediem nr Llireet ccrclrellnr tract*; wliilo 

with the medulla oblougat* of tliu opposite aide, the other seusojry path* cro*s the cord a* imkui as 

All thaw tracts degenerate-, and presumably also they enter it h and arc continued upwards along tho 


other Njlde. It 'ie nut determined wh*tlreir the 
Crtsuiing is complete, or whether tb* path is in tlm 
white or gray matter or in both. Probably it la 
not identical for csch variety of sensation. Tlior-o 
ia some reason to believe that impulses winch rive 
riaa to pain Enl aeneation* travel op the ascending 
anterolateral tract. 

The cord also lure in its Anterior cornu cells 
which, when stimulated cither fruiu tbo brain or 
from the sensory ncrvjsi, Originate voluntary or 
redex muscular movciticnba. These cell* fullil too 
tiie Ciinctwn of kespin^ up the i^enara! tone of thu 
nin*cles and al*o their jintrition ter when tirey are 

iuubcIca o*5n uected with 

In certain regions of 

tiie rord thee* cells term centres ter various of the 
organic function*. These aie found mdstiy in tbe 
L-owci dontal Mid lumbar region*, Recent experi- 
ment*! reaeareliby Keirier and Yea ha* determined 
the- levels in the card of the cenEru* for tire vAriou* 
movenrcnUof tire litnba and Crunk, *ud ha* already 
given valuable results- in prUttte*l surgeiy. 

fie* Q usin'* jjiatomj, C?bi-rj J jcu-iEi ,l S YtruiloanA 1 cf t&i 
Ctfiifwi .Vti raiti’ Organa fftlll's 'tr*A*,k IjjuioIs -Mid 
Stirling'! PAjrjurfcyy, »iul FiMt-sr’-l Phyaioltigy, 

CURVATli R-F ilF TK£ £sHflk— 1 Thera are two 
ui rvin temm of this dwesse, wldcb are dua to differ 
ent causes — vit Angular Curvatnrc or Potti Cur- 
vature, Rad Lateral Curvature. 

Angular turvohtrtt whttli waa drat dcsCnired 

by the fnm*u* migicon Pereiv*| Pott (ITlS-fBk 
and is hence often named after him, is due to 
disease of the bodies of the vertebra; and of 
the intervertebral disc*. It usually take* the 
fumi of ft tuleicular diasaae of tire bones, which 
become curinu* and destroyed, and of ulceration 
of the dim* between them. The result I* that 
tire bodies of tbe diseased vertebrae give way and 
the column become* bent forward oo itself, while 
the spinou* orocwww form- n, backward projection 
opposite the diseased part — hence tbe name angular 
curvature. This projection is most marked when 
tbe diicasc is, in tire uorbal region of tbe egjne. If 
tire diaoaeo ia arrested tire ItePS* become firmly 
united, Aiid Lbs curve of the spine becomes per- 

anterior man soil. In uitfavonrablo cases abscesses m*y 

It is net yet known wliathcf the ultiuiate develop in the ndghlremtKK*l a and either pr«* on 

the spiml cord or on the spinal ntrvea, or burrow 
In vftriou* directions, notably in tire Lumbar region 
( peoae abscess 1. Th* dweaire i* often set np by an. 
ininry which cn*y bo aovere, such a* tlie falling of 
* heavy weight on tho back, or in children mhy be 
some trifling twist Or fall, aueh. u may oeenrdnriag 
rough play or from falling out of bod or from ft 
-chair, It most often occur* in delicate children, 
with a tubercular family hlatery, bnt it is by on 
■noun* unknown tn thooe whose family and per- 

minal hi story id quite unexceptionable, and )L 'm*V 

even affect adult*. It* early aymptoma are often, 
obteure, and consequently may be ovorlooked at a 
time when treatment ia of fbost avail. There 1* At 
first little or no -deformity, bat there may be pain 
on percussing thv epine <rf tbe affected vertsDnc. 
Thcro i* also usually an avoidance of all Eno-vomOhl* 
whinb may lead to jarring of the spinal column or 
to painful prcqnur* on the nerves. If tire vertebne 
of "he neck are affected tlie child often support* 
it* cldu by the hand*, anil dote not willingly turn 
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l«ree coil of fihro by msaing ib between hiiccftoive 
juLLrg -of fi>] l-o r-s YdVflifi'iiiy jLt i ncrij'-rviiin^f ratni of 
velncEty, This principle (if drawing out filjran by 
AcreEei-Alad in i^iicjih wrs developed in L-lii? smnninj;- 
fnmte or tlimutlft I oven tod by Arkwright m 1 7fi7„ 
it forme a fundament*! feature of ulL modem 
bk^ spinning maebineiy. About 17&I Jumcs Ilar- 
JTren-^cff nt SbnudhilE, near IfiaekhiLrii, iitvenlcd 
JftJ r'.ifl spinning- jenny (fig. 4 ). an apparAtus by width 
fjtim eight tilTOTMlB fMllI El I III* apmi rib inice, RRll tliiLM MkM 
“ Jiiwnri improved (Limn until eighty could be ]>roil Lififofl 
■its eroiily. In Ibis Apparatus a n umber of large 
roots filled with thickish cnila of ilbre call (A rovings 
were set an upright fined spindlon, And tEm end of 
thiSMi; roving?! wne |kW*l lietwecn two email mov- 
b*rs c*f wood pi a Mil I iH'jri vcmil id I -y and niuler 
tho control of Uiq -h]m n ncr, who could thus mako 
them press nmre *■ 

01 Ibii mi Uiu 

ltd In roving., and corn | | n 
rf. fryrj m;n ll y in.r 1 [pF 1 
t3i0 crease or do- F ’kbit, 
igbt create the draw L-flSr 
Jmij njHFn it from f ■ 
i:m the spinning. [ ™ 

Bundles, which 
were set 1 n a low 
nt the other end * r W- 
ef tin? frame. 


— Spin^lo, liathin , Mid Elj'Cf 

ef fi[j. 3 iMi Enjipnr ^tp, 

TEiflfiufi flpinriing- 

■VroV fjflilidfHi gave Hie twist to the rovings wheti they 

fully drawn not) and thereafter wound sm 
inoio rnvH con Li mi tfn in rao tlieiHAi.il vcjj the twisted yarn liv being moved in the 
io the present day, In frame towards tho bobbins oif mvlng whilst tEicy 
E wi Scottish High Ian lift continued to rotate. Tin; jiniJctplo of the ienny 
i Sir Aithuif MLttliell \ The wab ImpoHnut nntl, developed sjl Um iniinninc'-miLlo 
i nd Lwtura k Erl in. I6R0), of Crompton in J779, U is (lie boete of tlm second ef 
Lt. ado in the East Imlleft t3ie two yrcAt metljdclR of iniAchine-sini'riRaito; now in 
the escBinlln^ly delkato iiflo. 

yurn for liacca ’Whits the operation ef BpEnning fa one of the 

miJftlLns as maite on tho simplest of al t ai ts, j^rpiLrEn^ as we ItAvo swsta ooly 
spLndle. TI™ first im- the aid <»-f two filftirt pieces of stick, it* iirmlern 
pTweiaient nai this viin[de develuprnonts have pnjilncciC more delicate and 
apparatus cohabited in vaiieil median ical devi&es, (ipd have called fortli 
hsniig Uic spindle i i> I n.--n.v- more iitventEve ijajjemiity, Ilian iuiy oilier industrial 
inf^H tAfisinj? it to 0]ierAtion. To convoy an adeenate lik-n of the 

rotate hy a la*lt passed variety of machiiies need tn any sin^Ee hnttit]i of 
over a wlicoL. earns dm ppLtihin)' tTmle, and of their highly oomiilicftlcd 

tlia htting Cm tlia apindlo Hiructuro, would rerjitiie mitdi rnnsre pprice chan 
of el senaTHto fajhbiiL to cmn ho here afforrled. Bifforent kinds of fibie 
| |‘cci(o Jfiespuo y j LF[i, aad rc^iLine difTorent tt^nt rneist- end Apccii-J inaehinesi 
t lia in iimict cfflisbiLnLaK and, moreover, yams of the fiftinii Jibrnics tiiiilerin] 
Flic criarka fir npinmne- may ho prapiMtiiJ ami spua in aaveral dlfleront ways 
wheel nr the hast , winch acimr-ding t» the ua&n for which they are In tended 
* l , IM 'i M ^d n o iii nnd oilier eirnijnssiancE^. Spitmine tEms heconiaN 

LlniS imnemoriat, mu I a complicated itud delicate' art, vatyiujr widely 
afao the " miielcle wheel.' according the material treated and the nnrp^a 
tUe Of which «tMj- to which the yarn is to devoted. Baalijic; with 
tinned in See . land nil wool, for example, the treatment of that fiEfre fnr 
recent ..aisft. T ins simple tha jinidncbioii nf worsted and of wsylkn yarns in 
wlioel wa a knwwn in dianietriiially opjwsfiEta. For worsted yarna Iona 
PiiM>po Pie early as the atapls wools are employed, l'lieae aru'omitbed ee 
t hat ii t ,!] “ Dl> ^Swi-ato the sliort JEln^-tlie L imifa '-from 

-in u i-u.i ,%, J)i WL.|i tFinn^h a leno mr\<:» .if operation* the 

^ IV !? (T Principal .hi^it of -.vti iclt in tn l^y ev erv niniilo 
** e ™ ^ powiljlo puraEJeL Ld Jel 

spmdie aod .tllowmg the iu neifiHhunr. Foe wooESen yntn, on the ^,er 

^iV h!” | Bi ^ s ^ IJLI^<t, ata ^ "H»d wavy w^| s ale il^J, 

Ti! Is ,,-. ^"Lr ^^’v' rEL t“ f 1 " 5 ^ded tofjellnjr so that the JiHwes msv 

^ nr ’^ R I™ 1 " ^ fur oa ptiHsilitii eras* eacli other nnd interl^o 

itst motion wail ptoeed on before Iwing spun, and tJicso peonEiMtits form th« 
l tiAil two I icn t arnift, Mis cMantial difttLnction becwcerj wpolleaiB and wnrabods 
; lIlo yarn on* tlit Apart ftom womMsfa, however, tiiynj is * C eji e ™| 


r. 2. — Two. hnnrf pd 
Ipblhtnif-irlLccl. 
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sequence in the treatment of all Gbtea which may 
to here briefly outlined. 

Tba object of nil operations preliminary to the 
actual spinning io ( 1 > to free tie fibres from all 
**tzaiiaoug matter; (J> to tay them. Hide by elite in 
Level parallel g-rdi:" ; (3) to ■onll them out m a con- 
tinuoua strand or stive, of uniform Hiielcjiusw j -uliI 
44 ) to attenuate this >1 i.vi^r till lIih quantity re- 
quired to form tie yam is reached, Tic ojxffB-tiOH* 
Jiacieeary for theso purpdM*, CftubifiCd with a pio- 
peilv regulated amount of twiat, constitute the 
(xn-i]i LlOi:m necessary to produce sound, icvol, aud 
uniform yarn. 

Taking tiro ease of cotton, tie opening and 
partial cleaning of tho matted fibre* un; tocured bv 
passing the material through two machines called 
ruaptoiLvely the opener and the scutcher, In thesu 
machines arc flylmilH™ revolving at & high rate of 
*peed r with Lhelr surfaces studdeit with stout teeth 
which seize sopumte fiveku of the fibzftaiLd eairrviiig 
it round form a broad uniform tensed mass, which 
Lb ealLed a lap. In the first of tbi?to taMldqtS it ia 



F^g r 5,— SectEuim rf tlirding.tngicLfl. 


alto mibmittad to a strong current of air ■which 
h'owa duet and. ditb nut pr the cotton. From the 
tea tetter a well opened and spread Lap of the fibre 
ia -delivered to the cardiiig.engliro {fig. S), in which 
a series of cylinders of various sizes, and intotlng 
rxL diffrrojit vrjim 1 i L i i:m, further open uj:i] tesee the 
fibre. The cylinders are covered with teeth of 
firm wire [fig. ill hont ab about half their length. 


a b 



FI* 6. 

a, aud »-lre : v, c <i pdilng. 


of which there may be from siv be seven millions 
in a miiij; 1« machine. According to tins direction 
in which the cylinder* rotate, and the rate of their 
revolution, the wire point a may meet each other, 
or the points and flat aides of the wires may mmL 
and pass ; mod in tlda wbw certain cylindeia Eift 
the fibre* from Chair naigliuourA nrid ptum it on to 
others, so that the fibre is gradually teased h 
brushed, nnd spread out in- a uniform manner, 
Ftoul the carding- engine the fibre ia delivered in 
a bread tap ; but by phasing it through a ring or 

tube Ll L-, compreaned into a soft Tounded coil or 
sliver. Thia sliver ia taken to tiro d ivLwiug- framt, 
which consists of say four ancceeaive pairs of 
rollers. each pair in succession going at a greatly 
accelerated rate, so that Urn 1 a*l firtJr may be going 
six tirnea quicker than the front pair. In this way 
a stiver is drawn out sis times its cmgLcmt length, 
and irix »1 Iveta fed in come out the thickness of 
one. Thin drawing out ultimately brings Uro 
i! I i com to a very uiiifOTro thickness, and places the 
fibre* iu a paralLel order. IE may be repeated 
many times, and thereby the fibre* which lay 
together in the original strand may be drawn out 
to a great length. Thus, passing a sliver of one 
yard three times through the ilmwiiijrdriuu* u I «>i i 
gates it 0 * 0 * t! = 2-lfS yd,, or four times parsed 
through it iv stretched Out to LffitfJ yd, F*r fin* 
yarns thin drawing out frequently repeated may 
represent an elongatiun many thousand fold. In 
the ;d ii Idling- frail ie conies the l>e ginning of Ike 
spinning pioce&a i the sliver being here further 
drawn out and twisted flnlflcishtly t* finable it to 
lh- wound on a bobbiiL TElo intermediate frame 
draws out- two slabbing to tiro thicliiic** *f one, 
again allglitty LwisLs at, and winds it on a bobbin, 
In cbe loving-fiame t-ho shibbing is drawn yut 
furtlier, . lighUy te-cstod, and wound on a hobbiu. 
The roviaga or’ bobbunH of rove ate then, ready for 
the spuinmg-fntcnc, which in the itaso of h^avy 
about yams Ja Envuriahly the throstle, but wheu 


iino coon ta are apun L Let spimriug in done on the 
mule. In tliroetEe-apinnijig the ro-vLng ie attenuated 
by passing between rullers toCtoll&ing; lei M]Hied till 
Lite- dmireJ teriLiLLy h* attained, at- which point tiro 
final twist ia given, and the yarn is wouiji;I on the 
boh bin nr jitrti ready to receive iL 

There arm three methods of twisting practical 
in thjostlfi-siiijmLLng. The first imd uhlcs-t i:- with 
spindle, bobbin, and flyer,, in principle precisely 
the same a-; tiro arntogenront En tiro apian tog* 
wJictl, Th* mooiuL method ie cop &pEnniug, in 
whieb the spindle La atationaiy , but the bobbin 
which rev cl ', r cs atoll nd it l.-i cimsi'd aL nll-Cc to 
give the twin* -and wind the yam on its own 
surface. This ia effected by fitting ower the b*b- 
biu a Kbcci cop or cover «>[ anthcifiriL dimensiors 
to cover a fiLFed bobbin. Tlie cop has a Biuooth 
steel edge which beeps tiro yarn free froio the 
bobbin while the twist is being put on, and which 
by its motion up and down r-egm I" ft-tes ihc winding 
of the ImlEsImkI yam on the liobbin. Tim third and 
moat ZMent development of f-hro&tlc-spinning iz the 
ring and tTuvellci Mm«, Jn this both upbuilt: and 
boldiia revolve together aii'.L give the twist; but 
the yam paK^cs to the bobbin through a traveller 
w eye h:> L Ktofil s*L on a fl ruined ateel ting which 
encolnpasaes tlie Bpindte and bobbin. The traveller 
keeps the yarn free frwni tiro bobbin white tiro ta int 
in hiring put Jjl, and being carried round by the 
bobbin it winds, the yarn on the bobbin, the filling 
(if which is nsgiLhited by iul tip.&tid-down motioo 
eommuuicAted to the tail o:l wlricti ring and 
traveller are fftytoirovl, In tmLlfi-splnnEng tli* 
bobbins of r*v*are umimted on a iiKcd fiame, and 
correspond leg yarn tiobbins or paper cops aim 
attacficcl to tiro -:gi i n> I a hh-, w'IllcI] are (oounted on 
a carriagi; noul* to travel lmckand forward over a 
siriror: *r two yards nr thereby. The spbrnLcig in 
til is appaiatus is in re.mii treat. TlioiluL^ iiro rollem 
at the fi^tsl fr^ m u- give out a certain length of 
roving e and BLnmnUftiL&oaroly the carriage Irtgiiro 
to move away, and tiro spindles rotating rspully 
pnt twiat on the rove, At a certain point tlie 
toilers ccsnc to give oil rev tot;, but, the carnage 
Mill travelling backward and hlb spindles Totaling, 
the yini is fnrtlror drawn roil and cotreapotui- 
ingly more twist- Es imparted. The twist be cornea 
hanlcwt at tlLe poEnto wtiere the yanv is weakest, Uro 
drawing pOW*r of tlie carriage ia euercLHOil moat on 
tiro thick-flat jiortLoEia of iIlo yarn, and tlmu twisting 
and drawing mj c*ra|ronayiU; oro:h utb*r that yarn of 
great regnl^i ity is ]>toducdd. When the carriage 
touch** its fu.ll Btietch tiro yarn Lz Oompletoly *puuj 
and in ieturnUig bswaisii; th* frauro the sepamta 
stranda are lowered hli that they arc wound around 
the cop* by tEroir L'outtifHi. Tlron tlso oiromtiorro 
are recreated, and gy on lining to jjerbaps fflXf 
Bti-an-da of yarn liy ineeliftliital agetroy precisely the 
BCTioy vf OLromtlraia whii h fur ages mankind with u 
aluglt) »pb:dle did fora single strund of yarn -viiz, 
dzawiug out, twiuting, and ultimately winding up 
the fini-irori yam, previems to the iiivciiiioa of 
tiro mule few apjnneua could make yum of "JiW 
banka Ln the puund I tiro hunk wing always bk) 
yhida). At tiro Bruno time tb* imtiveB uf India 
were weavUig yarn of numlKira ranging between 
1HXI ami 4 iil.i ( i , L luj banka to the pound]. Now, 
however, uur jnaniifactnrera have reuObed midi 
extraordinary perfection that MairobasLor spiiintna 
ha vo in uric Nn, 7W^, whlirii wa» woven by a French 
fittor No, ItJ.iXJO, a pound of which waulri reoelt 
4770 miliHs, boa Iweu inealu tu toHt mctcUiwy. 

Sp-Irlt* a duub of very general application to 
fluids, moetly of a lighter specific ebiTscter than 
watar f and cbtaintui by distillation. Thru, tbo 
Buenttnt oil of tnrpeatina Ljb called Spirit of Taijwu 
tin* : a looser neage extended tbo main* to Spirit of 
Nitre (nitric acid j and Spirit of Bait ( hydroobloric 
add). Bat in a stricter boubo the conn spirit in 
ttodenttood to mean Alcohol (q.v,) in it* potable 
tcuiditioti, ol which there art- very numetouB varie- 
ties, deriving their S|rociaJ characters from the 
oulntwnoea used in thair pvoduoeio:i. 

^pontnuf Miifl iT.rinbufiitloij In a p u e ! re - 

menon that {mwuilocaUy man if eate. it&elf in TuLneraE 
arid rizganic aubet&Qcea For mc facto vtuitroctotL 
with the e ponton coq* ignition oE mineral sub* 
etnnm, see PvEonironuB Ordinary charcoal doc* 
not undergo combustion in air below a tojofrotutLire 
of 1000*, but io sonro ttotea, especially wnen ini- 
pregiiH-ted with, oil, it ie liable Hpontauoooely to 
acquire a temperature which may load, to nn. 
expected rcuibqstLon. There have been many 


icstanees of the Bpontaucoue ignition of coal* con- 
taining iron PyntoH. (q v.) wbtc sooiateued with 
water. Tiro pytltoa which moat readily give riae 
to Bpon tan cone- combnation are thoee In which the 
pretootilphidc fif aeateiftted with tiro bEHblphLde 
of Iron ; sml IhftfW: occur among the: Yorkshire 
coals and in aonic kind a of ^outh VViiku ooal. 
Sulphur baa no tendency to BpontirteouB coin, 
bnetiod, hut T>r Taylor tsfsrs to ar. instance that 
cams to bia own knowledge, in which there wji* 
reason bo believe that the vgpp«r of hiflutphide of 
carbon in an indiw-rublror faotoiy wae ignited by 
solar Iroat tnivtiminfj- j^1ji£ 5- Phwphg-rna, when in 
a dry Htate, baa a great tendency to ij^nlte upon' 
taneously, aud it ha* observed to melt and 
tike fire | wbijn tmiahed} in a room in whieh the 
temperature ws* under 7CF. The Ordinary lecifer* 
match composltieu i* torninona in the dark in 
warm hiHIMr eight*, which ahows that oxidation, 
and therefore a procee* of heating, ia going mi- 
flense laTge quantitire of tbciro matches kept in 
contact may prodnes a best sufficient for thciT 
iguitloc- 1 1 have seen them ignite,' aivyi Or 
Taylor, "aa a result of cspOaurt to t3ie auira taya 
for the puTpow; of drying-' 

Til qj ganic suits Uinces, apart from the aoeiilenta 
that may reanlt from the anmixture of strong nitric 
or sulphuric acid with wool, at raw, or certain 
eaai: ittatl cila, acd which, if they occur, are im- 
mediate and obvious, there are many cases in 
which, ' with cut contact with any energetical 
chemical compounds, certain enbetaneo]— *ucti an 
hay, cotton and woody fibre generally, including 
tow, flax, hemp, juto, rAgO, ifiavea, spent tan, 
eucoa-EinL fibre, strew in manure-heaps, Ac. — wlron 
stacked in laige quantities- in a damp etnto, undergo, 
a precew of beating from eirqpto oxidation (erenia- 
uLinnis i or fermentation, and after a time may paee 
into a state of spontaneous eombastion ' (Ti^lOr^. 
Cotton, w'wllcn Jirtielp?, hemp, tow, *ad flax im- 
pregnated with oil, when collected in large quantity, 
are specially liable to ignite spontaneously; and tiro 
accumulation of nekton* waste, used. in wiping lamps 
and tiro oilfid surfacss of maohiusry, has mors than 
once given rise to accidents, and led to- unfounded 
chair gee of inocMiarLstn. Dr Taylor relate* a cane 
in which * lbs took place in a anop 1 by rsseoo of 
a quantity of oil having been spilled on dry saw- 
dust 1 According to CJrovA.11 lor, vogdteblt* boiled 
in oil furnish a zealdue which ia babEs te spor- 
taneoiu ignition. The great lira at London Badge 
in 3S6t whs referred to tha tponteuwas eftWibustion 
of jute in it* ozdinary Btste; hut Ez Taylor remark* 
that Litis ts wholly incredible, and from ovpett. 
incuts which ha mads ter the itetenulauLs in the 
cave of Hepbuzn Loalan ( ldd5 1. and on other 

gruurida, be holds that Lbi*re ia even no avid^uoo 
of uio-ist into undergoing ertontansous combustion. 
Dry w*o<I ia aupitoMd Ijy CrrovaHkraEvd eoiiic other 
chemists to Eitva ths jtrejrorLy ns igniting apon* 
taneously, Deal which Iias been dried by conburt 
or contiguity with Hue* nr pijn. 1 * conveying Irot 
water or steam at ia supposed to be in a con- 
dition for 1 hits? ting o flame whan air gets Access 
to it *nd tiro deatniotUn of tho Huuues uf PiHMv 
merit, and many other great fires, have been 
ascribed to this cause i but it appears that norms 
amount of cfiarting Im jieentotary, and that on alight 
cooling a coitaid-arable Quantity of oxygen is 
nWrbcd from the air, which induces a sufficient rise 
uf It-imp: raLiLm to hC. up apuu tzmnnEiJH rrinnhuabiiui. 
In a cahB recorded in the riNnoire d'Hy^iine foe 
1641, MM. Chcvallier, OUiricr, and LYevcr]gio drew 
tin- emroluaioii that a bAzn luui caught fire from, the 
BpontauecuB combustion of damp oata whroli were 
atered. jn it, No suck ciwcb are known to Iiavb 
oecurred in Great Britain, -See alto Fms, p, r>.H ; 
and OUS-COTTOM, p. 

@liOnt*raeoiro cnmhq*tinn of the Awjmui fewfy in 
supposed to lift.’e occurred in a number of recorded 
cases, of which one of tbo carlisab was that of 
Mint Millet At Flrobtie |u 1725, and one of the 
most notable that of a man found burning in 
bod in 1847 lOaneite jUfAffcofc, 4th September 
1847). Boms of tiro alEeged coees b**o been treccd 
to wilful burning aftei rnnrder ; some are plainly 
incredible; tiro remainder, with the exception of 
tiro 1847 uforo, which remains unexplpioed, can all 
be traced to the destruction of the bodies of intoxi- 
cated brandy-drinkers, near an open fire in winter, 
with no one present and no evIJeooe fortheurouig 
as to the Elmo occupied in the combustion or os to 
the cirenunatOboes, Oth At tlmu intoxication, pre- 
ceding the combustion. Liebig diseuraea (be tub. 
ject in his Leltert on Chemistry, and concludes, that, 
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but it fa otheTwiso largely used in tiie arts, i5y 
i-iaij forth cl action of aciOR cm itanjh rftztrvtt- Of 
grape-suger, and also Hie crystal lisa hie sugar, 
PKwtare. are obtain&d, MaLtoae sugar is Ijkow-j-w 
prodnc&tf dn ring tho operation of malting by lei« 
action Of iJ'i:V- rjL.se on L-Ilhi stunili raf gnun . 

Starch is heard of in England ah early m I Gil, 
but was not mutch used til f 1 564, when , according 


a convenient. medium Lhmugh which Hl£ form of 
energy which wa -call heat is made to perform the 
nMLi tt«l incehankal operation*- In inode™ engine* 
soiticient heal is added, to the steam to raise it to a 
vecy high pressure,. and the cskp of thi* pressure 
over Ulis |vraHHiErn ismHeied to ft (eith&r atmcapbierEC 
picssnre or the stilt lower pressure in a condenser) 
■im both the cflo.ee And mcasore of Hitt work done 
by the angina In earlier machinee. however, the 
steam uvea raised only to atmospheric pressure, and 
Admitted into the engine only to he at once con- 
densed by * jet of cold wi^r. The excess of the 
atmoapherLc pramurc above the pressure in the 
partial vacuum caused by the condensation was 
lien the direct ennso of writ. Engines of this 
large kind were (tailed taiwhipArric eiiginitti, 

, The Invention of steam as a moving power is 
" _r various national but the first extensive 

__ __ _, i employment Of Ik* Ami taO*t of the improvement* 

gluten and other nitrogenous- made upon the steam- engine., the world indisput- 
San corn is first ateepod for r""~ 

forty-eight fumia in water at a temperature not Amobg Hie first notice* we have in 
It is then gromin with water the idea, of euiplu 
a milky state, after which f* ib iTta Art of Gtirtm 
From ilLb mathematician ; in whicl 
c mns ' cur j/ 

wood, from 21 to 4 feet ImykuI water instead of powder, ramming down an air. light 
which Hie stanch deposits. 

— 1..J runs and put along 
with water into vata nr tun« { ]0 fent in diameter 
and * feet fi inches deep) provided with stirrers, 
some very weak soda- lye being added. After it is 
sufficiently stirred the Liquid is allowed to settle, 
when the e torch Wls to the bottom. At this stage 
tho vats contain a layer of starch, over this * layer 
of gluten, and alra-ve that again a stratum nf 
yellowish water thick with gluten. The starch is 
■gain washed with water in the final settling vats, 
from which, after drawing off the water, it is 
removed and spread on clean cotton Hhwting to 
h« drip! Em stoves at a teinpenitura between 330* 
and 53C 3 E. A little chloride of limo is used to 
bleach maize and other kinds of starch. 

Ptitixiet-itvrzh, — Id dlsilu factoring etareh from 
potatoes, the latter are first wasbea in machines of 
various kinds, but of which oae of the simplest is 
a revolving cage-like cylinder with wooden bam. 

Then follnwa tli-e- grating of ths wokIiqiI puta-toea 
by forcing them against Hie saw -like teeth of 
raspers, wlileh, as sufficient water is fed to the 
machine, reduces them to a pasta In order to 
fibrous and al bn miaous matters and u(hor 
impunttes, the starch-pasta witli *u addition of 
water i* passed through fine sieves, and at the 
fi-stne time agitated by various arrangementa 
Froinlh* sieves it in- receive*l into settling tanks 
ih which tbe deposit of starch ia again washed in 
dean water. It then rtweesdn. in a milky Htnjuni 

over an inctinucf plane, on which tire starelt is the wacer'to Ik. 

dented, and after ward,, n nC e more washed, A hKS ~ ~ " 
httle alum or sulphnric aefil in used to mudst in - ’ 

the removal of slbominoue mattans. The starch is ourd^liw him 

fflltel nt + SiJiT nn rmwiTi c. V.h4oL* I l . 


Manufacture —Starch is manufactured on a 
scale in Europe from maize, wheat, rice, potatoes, 
and from sago-flour. Mai&z-siartA. is nioet largetv claimed by 
mndo, The gtain contains 6 S per cent, of stnren ' 

and nbqut 14 of 
matter*. The Ini 

f . V ‘ ‘ 

exceeding ] SO" P, 

by millstones into . 

It is sieved to keep back the huska 
sieve the starehy Liquid passes into 
channels made of , 

and & inches deep, in 1 

It is then retiiov^i from the 


ssgo palm— tuber* Kkc the potato, top-TOoLi, bollu, 
Sue. become stored with starch. The irMmlcs oi 


ably owes to Britain end the L'nited States- 

■' - ' - ' England of 

steam an a propelling f^irec-, 

' by Nat Nye, 

io proposca to ‘charge a 
piece of onliumcc without gnupOwtl cr,' by potting 
water instead of powder, ramming down eu aic.r^ ' 
plug of wood, and then tbe shot, and upplyiug a 
nr* to ik >4 breach L till it lutret Cot eadd*nly. Hut 
the flr*t nEiocrnnful effort was that of the Marquie of 
Worcester. In his Cisiioy of JnvttUumi, tdin miuiu- 
toript of which da tea from UV55. he describes a 
steotij AfipArutur, l>y which he rei»cd * ootumn of 
water to the height of 40 feet This, under thu 
Bamo 0 f ■ Pire-waterwotk,' appears aetuallv to futvs 
been at work at VfltLKhaLI In 1654 Sir fiamoel 
Morland in 1663 submitted to Louie 3CIV. a pro- 
ject for raising water by moans af steam , aocqlm- 
panyingit with ingenious csleuiatJona and tabl«. 
The liraE patent for the application of itdHn-powor 
to varioxia kinds of mscltincA wan taken out in 
109G by Captain iiarery. In l$pft ho exhibited 
before the Koval Society a working model nf his 
invention. Hm engine* were Hie hint iiA,xt to any 
ujttent in indLiatrLftT nitrations t they seent to have 
beftEi eni|t|^y«| tor some yearn in trio drainage of 
mines in Corn well Arid Devonshire r Tim essential 
Improvement In them over the older ones m tbe 
u.-iii of a Itiiilcr separate from r.lic vpwel in which 
the steam did its work; one vraaei in aI 3 former 
miginw had served bull, piLipnetfl, He miidc use 
oF the COndcu-snlion. of steen. In a close vessel to 
produce a vacuum, and tfniH raise the water to a 
certain height. After which the ctaaficily of steftm 

{ MU'siiing upon its surface was n't ado to raise it adll 
urtliuj in a aeuond vc«u,e3. 

In all the Attempts at pumping-engines hUbcrto 
made, including Sav^iy's. the steAm acted directly 
, „ ~ >- V-, [no . v ^ Tdithout sny inberven- 

To Denis Papin (q.v. ), a French pbys- 
ls due the idea of the ^I'rfcm, It was But 

,r --J in s mottol constructed In 3 690, where 

the cylinder was still ]n.mie to do -duty also r* & 
boiler; but lei rh Linproved steSm-puinp inyantod 
rvbont 1 700 he used it M a diaphregiEi floating on 
the top of tho water in a wpATate v^u*ef| or 
cylinder, and the ateam, hy orcaaing on the top o 
It, forced tire water out of the cylinder at the 


Starch Gl-fluldcii : 

e, whfrit; 1 , ricr: putnio J. iii n S ra ; nil ciifiriETlrf Ito 

dlcattcrt ( Fr<ii. Dr fltl I'e CAfT-vWry of findi.) 

abape of grannto which can be recogniafrl n Eider the 
microteopo, bet in tho same plant these granule* 
differ in ai&e. The anLallE^st aire of a gnanulu of 
oat-starch ia fOOL, while tbe Lar^&i E ‘ aired granulo 
cf Toui-lcs -inois atarch is about- "00 J5 of an. ioiih. 
In a ainall book ou the CAcmirfry of Foodie by Dr 
boll of the ^omcToet House Laboratory, the rrauLnr 
will find a ctuisidcrable number of illustrations of 
Btarabcft a.-, seen under the ini^Foewpo. 

Starch lias tbe same eiemeittery m>in.posjti09i an 
SQigar, grim, and woody fibre l cel In l-ooe). Thaae 
alf belong to a cln-nn of jiolistoAccs cediod corba- 
kydrutea, becaru-e they could L« repnBHsnted as 
M beripci'nndB of carbon and water, as .4 jowh by the 
formula given alm-ve, which corresponds to six 
atortia of carbon and 1'rve tnnlcuulcs of water, H s O. 
fltereli ccntein* no nitrogen, and ia thus diatlii^ 
gniahed from characteristic Animal Mmipounda. 
The peculiar structure of aiaecIi granules and Hie 
Way In which they occur in the vegetable cell 
permit of their boW readily separated from other 
mattcra occurring along with them in plant*. A* 
usually prcpATed, starch is either a white glistenfng 
powder or it is obtained in irregular pnenre wbicii 
ari«i from the cracking np nf a sake of th^ dried 
Eitsteriul. When pressed between the fingers- a 
alight but jicunliAT sound is produced, I to specific 
gravity varies froni l o5 te 1 ‘601 Stamh i» aoIaHb 
only tv a vsiy slight extent in cold water, but when 
heated in water to aliove 150" F, tire gran ales- bum-t. 
And a clear juny hi>I.u ti^i-n is Furnted Lvhich, on cOol- 
ing, Koomc-r a translucent jeily cal led stasclL jpaate, 
'tiiia pasta gi^w a donp Won o^lour with iodine 
und an orange yellow with hreuirina, Hte former 
being a highly characteristic and delicate tost for 
starch. If a ivilt of iodLue, such an iodide of potaa- 
si mn, ia used- the iodine must be liberated either 

a ilrou of Strang nitric sudd Or preferably by a 
little chlorine water. % tbe gentle nnuon of 
nitric acid 4n starch «ti CKploeive compound called 
Tvloidine ia obtoinad. At a temperature of about 
32iT F„ 1 160* 0.) starch is converted into icr/n'ri* 
Or Rritnh yum. And Ulo fcAnre change ifl produced 
on starch bv tbe action ef dilute ELiiucral ireide 
Dextrine ia usually made on an industrial scale 
from jMtato-Btsjfck. ft h tliis Dcstrine {q.v.) 
which is tire adhesive matter on postage- stamps, 
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of being al h.iwisL to pass into tb* atmosphere, in 
conducted threugb a pipe i n to a closed vessel and 
there- condensed, Condensation ^tiiwLuLe in tha 
&ii btraction from atenm oF & portion oE its atsueiljlo 
boat This Deduction of (wnciperatu.ro lias a double 
effect on the steam s { I ] the cooling and li^aa. 
faction of a part of it i and {3} the reduction of 
the coot to the pleasure ttorreapontting to tHe 
reduced temperature, It ifl not possible to do 
oils of these things without the other. What 
ia comentnily called 1 vHcu 14 .rn 7 aim ply means 
pressure lees than the atmoaphario pressure } 
and, in the chs* of ateam-onginee, it vacuum. 

f ncially Inipiiea a pressure at between B and 
lh. ptr square inch— *t. ft, from a seventh tn a 
fifth of the ordinary pleasure of the air, _ The 
most common way of coudcuiiing steam ie by 
bringing it into contact cither with a jet of cold 
water or with sUrfsoea kept (xhtiaiully tool 
bv a current of water. In either case, directly 
the etoaro ie brought into contact with the 
water or cooling surface, It transfers to it the 
linger portion ol it* sensible beat, Dining this 
section of the bon. process the greater part of the aream ie liqnilud, 
and the remainder re tains only such a pressure W 
corresponds to its greatly reduced tempfiralnra. 

The wWntftgsfl possessed by a condensingovor 
M.j.1 r *- - q a nurfcoiidenaing ongin* wllL now he obvious. 

When the piston in* being fbrcfld friHVt C to D by 

steam entering through U, the fores bu the bftefe -it 
*^^P^fasSse)] t| Le pistuu Tfeiiting le.m motion in that- direction* 

instead of being equal to the pressure of tho atmo- 
sphere* b only the pressure of the _ steam in lh* 
ocodenaer, or ahout 2 lh. per Hquare inch, The net 
effective forco Is therefore Sfl 2 or d9 lh. instead 
ef Ml - IG at 45 lih. 

We have supposed that our cylinder when full 
eF steam contuiiLfrl just one pound-weight wt®l lb. 
pressure. Let us new Bod out bow much useful 
work tide pound of steam tins done for uc, and w« 
wiEl then show how tlic fame weight may I.* made 
to do a great daat more* by utifiiung more of its 
f reat atone of heat, Let us RflutHMe that tho area 


latter; {9] the use of a pump* called m "ftir-, 
puinn.' to withdrew the wpdenaed water and 
mi sed steam and air from tbe _ condenser i [3] the 
surrounding of the cylinder with a sreatu jacket* 
in order to prevent losa of bc*t Lorn conden*a- 
lion. i these three* with others, were included, in 
the specification of 1709) ; (4] the use of the 
steam expansively in the way explained further on 
in thb article (tbit was invented before JiB9, hot 
not published till 17521 i 5 ) the new univers- 
ally used dqubLa-acfcing engine, and the conversion 
of "the rcciprocftting motion of the beam ante a 
rotfl-ty motion by tue-Bais of ^ crank (wth ml**? 
ware invented lie Fore 1779, the enguia being 


,, n| ■. y Mpi two surfaces of a m*va 

% r mr ~f eiLcloaed in a fixed* stem 

£ L —l In fig. 2 A is the piaton W 

_J " Tha pistwii, by means of 

Fig. 3, ft nsS, F, passing ibreugh. 

the end oE tbft bos* 'is 

A* connected iv Lth a cisteru* C- Thin condatiaed tlie made to ooromunicate 
steam in the cylinder* and caused a vacuum below motion to ihc rest of 
tha platan, which waa tiL-en forced nlown by the the machincf}'- The 
prescuie of the fttnwwplierej bringing wtili it tbe steam Ih 0t*t ftdrnttcd 
end of the beam hi which it was attached* and to one end of the cylinder 
rewiag the other along with the pusnp-rod. The through an opruing or 
cock was then turned to admit fresli steam below 'port, D, and. foreea the 
the piston, which was russrsd by the eountetpobie 5 pisluo -along to Cti-c other 
md thiLii thp muiEon began anew. The opening end- The current of steftin from the botlcr jb then 
utd shutting of the cocks was at first ponormwl allowed, to pa** into the other end of the cylinder 
by an attendant, hut aubwmncntly it l>oy nmued threngh the opening O, »nd Foreon the piston, back 

Humphrey Putter (to save, it i* eald, the trouble afiain to its ongiu nl position, and so on. Hut it i« 

of personal' Htiperintendence f daviaed ft system of obvious thnt while tbia retnm- motion going on 

strings and Ie-vcrn by which the eng«no 'raa jiiiuh; the itteaui preyiDtisly adinitrejil at I> must ha 

to work it" own valves, In 1717 Henry Heighten, ally wad some exit, or the- pinton could not be forcnvl 

an F.R.S.. invented a simpiar aud more scumlific back. Thu in»nmet of this exit constitutes the 
ayatem of i hand -gear, 7 which rimdcred the ougEii* difference between the two prmctiial claafiSfl of 
completely tr-ij'-nriintt. Du ting the latter part of engix 
the time that elapred before WattV discoveries to ru 
chaiiped everything Smcaten brought No woomen's into 
engine to a very high degree of perfection. As the Th 
result of study and experiment he made many « uyl 
inbjirovenienta in it, in the form of the boiler, the It co 
proportions of tha cyLinder, &C- ft wan lie, toti, natel 
who invented the <^iiarn£t, ft very ingenious self- havli 
lulling valve arrangement, which is still used in this 1 

Ornniah engines. In 17^5 Ireuiiuld invented a™ in w! 

engine in which steam of a higher pressure than fluid 

that of the atmosphere was employed in the cv lin 

cylinder, but Eiie engine potwwa*d -d*f*cte that pre- if it 

vented its practical usd. at ft 

The next essential Irnprovemetita on the steam- one ] 
engine ware those of Watt, which began ft new poun 
era ia the hiatory of steam -power. The fireG and tabl< 
moat important Linprovcmcnt Jnud* by Watt was of ll 
the separate ciiEiiteciHeT, patented ill 1.700. lie had Whe 
oheerred that the jet of cold water thrown into the strol 
cylinder to condense tho ateam- nopresarfly redaord inib 
the temperature of the cylinder eo much t^at a then 
great deal of the- etea-m flowing in at each upward mecl 
atxoke of the piston was oonde-oitod before tire ftbuu 
cylinder got back the heat abstracted from it by latei 
the spurt of cold water used for condensing the the 
Steam in the cylinder. The low of "team arising mak 

from this was so great that only about oue-fon rth at tl 

of what wes admitted into the cylinder waa aotu- | 

ally available as motive-power. Watt therefore | |M j^ 

ptovided a separate vessel in which to condense * 1 " ' 

the steam, and which could be kept connhuitly in and 

a Bt«te of vacuum, without the loss which arooa |HJ 

when tbe cytinrler itself was used as a condeoeer. = 77 

This device , which now looks diflflt ermugh. wan , 

tbs greatest of Watt's inventions, and forms tha ^ ' ( 

foundation of his fame. His genius was- Mich that 
in ft few years he changed th* uteitn-sngln* from a *:|T 
a clumsy, wasteful, almost Impreeti cable mad line j’n 
into u machine practically the same as that which 
we now have, xhc prineE(iiil imprevcmcOte since 
his time have Wu either in matters relating to |l3rj]| 

tha boiler ; in details of construction consequent ftteQ 

on our increased facilities, Improving machinery, w j|j 

and greater know[ed(5& of tbe atrength nf cuateriftla; ^ B 

in tbe rn larged ftpplictttioia of hie principle nrf fc id e 

expauaive working ; 01 In the application of the prej 

steam-engine to the prepadaiou of tarriage* and ibd 

vessels. H iu principal ULveotione were: ( 1 ) The j L 


1 along in cubctly the same way as that distance. This is equal to M.484 fwt-^onnda of 

,t Vi -1311 lil have to lie forced wore water the wnrk, or about fV 01 the total heat supplied liy 

I iisfttead of R-toam. If wc iniagins the tbe fuel. (For simplicity'* sake wo have Irene 

u have a capacity of 7 cubic then, ^ um{d ehat t be water in the boiler baa to ba 

Usd entirely with steam fio" 1 the Wt et i H f r oin 32" Ao 292‘, and ovajiorateil at that 
aheolute prefigure, it will ^ 1 , tern (abtrnt) at(ira _ l( tho w*re supplied at 21?, 

I -weight of eteuire Tire total hea-t m this WOT -k done would be about infitead ol 

nte;s.iii (Above I M* F. I, as gLveii m the , ^ ^ top*. - ! beat. > >Vc may now pioceed to 
quivalent te Nil thcnnal unite in (fj^nEn* the wa^- in which the aaiua weight of 

OBeesspil by a pound □! water at ~.ra _F r ^ AT1 > *T CT; rM- a te:l by tha conauniptiou of Bfli iden- 
> piston* A, has reached the end of ite weight of fuel, may bo made to perform many 

e steam conternpiS in the cylinder » thus more work by 1 forking 1 

great nterehoiuta of work, for each ol UitH (>Jie of ^ pnf ,r„rties pof»aaad by Bteam, i» oimi- 
n,te is equivaEmt to jj2 fwtipotuida of mmi ^ ft |] other la ft tendency to expand 

‘Ll n ^ gy ’ *° j 1 * ,t , b ic , - l ^ UL indefinitely * its pressure varies nearly inverecly M 

1,000 fwl.jwtuoda, Of Which we shall DM [to vo)u ,ne. F«r simpUdty'a Bake wo shall here 
only about lifts been utilised during ^.unic that st^ruiL ia a perfect gas, niid follow* 
ia, leaving H untouched, lusteau 01 |w]*^ t&w, the preuure varying ttodffy in ve™Ly 

ny ftttoiupt to utilise this huge balance, voLnD1Bi 'jf t i Pen w* have a cylinder <?E tite 

uncut when the cylinder tn full nf steam ^ nie aiea M init oi twice the length, but 

iijr C ia put into eummunicfttiou with the only intern! to admit 1 lb. of swain into it 
10 opening D with the fttmoBphere, and at n tiui*, it will be MrtHtfJ, when the pistoti 
1 JiciNiediately re shew out of the cylinder, baa frevalLed SJ feet of ita stroke, to shut tha 
patea its contoifled energy through the entrance valve, so to prevent more steam 
moiigh the awam* when alluwed to go oDtoriug ; Uiia i& called 'cutting off ’ the stcam- 
fitmtiapbeTe* ie immediately reduced to Tha piston, however, "till CAntinuos its motion ul 
iiLta CQTiesp*nd.iug to the temperature the same dirtetioti aa before, propelled hy t-5va inter- 
iir (wlikh In ordinary nteB would be nal reparativa energy among thn partlelea of steam, 
fraction of a pound |rtt square incli), Hut as it -iu pressed^ sorwftTti the space occupied by 
full pTcasurc ul the atmosphere itMftlf the steam is id ways incieasing. and ite presaurs 
avs bo ftoting on the buck of the always doorasaing in, piopEni-inm, until ftt length, 
iiririi' Ite fttroka, and tbarafore, to hud whan the piston has reached tbs end of it* (.trekfl* 
1 witti which tlic piftton ia being pushed tbe steam iwcuprea esaitly double i(a original 
a muet aubwimt that preworc iron) tba volume vu. 14 cubic feet* and ia reduced iu pree- 
jssure. Ou the one side of tho puaton imra lo half ite oririuiLl presaure— via, to 30 lb. jicr 
bft fttinoHjihere wjtb ita uniform urcwnire square inch. We have tlsuB dpring the firtl hatf of 
15 lb. per square inch* and ou Site other tits stride* a constant pressure W» the piston of SO 
steam-prreiftura of SO lb, The affective lb. per square inch* and d«rin^ the second half a 
tbois wuS be 60 |B, car iSih. per square pressure gradually ileeressLri^ from SO to 30 lb. 

1 * The m«J« pleasure during this repond half of the 

now consider the somewhat more eoonom- stroke will be found on calculation to be almtet 
uf jl r 1 engine in which the steam is Pi rut exactly 40 ]b. L?t ui now, in the Bftnie way se 
ilcsorLbed above, but afterward*, biHtoad latere, see what work wc Eiavft lisen ftbEe to get out 
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(if uiir film [id > IJ MrtjiH] 1 1 v expanding it L 1 L this way. 
In tint llnat hale i .if tine stroke we have Sfi, 1UJ foot, 
pounds of work exactly aa Imf-OLC, and then we 
• lave in addition a mean pressure of 40 - 2 , or 38 
lh. per ii[jmiiH': Jhcli, ew^i tt:il Oi'ei- 4BW SijliArO Inclii'n 
for 4 distance of feet. This equals :&,;£UJ foot. 
imniiJu, making a total of 5G,7C!S fdotj-ounda of 

work uIiIiliilkU mm tli (l kLu.-lm! wlthili Only ipiu'n nit 

DNJG4 before. Ulc economy of working expan- 
sively, however, fPHis- an noli furrier than 1 bin. If 
the cylinder JiriiJ luten four limn Lf n original 
length, lliilI tht a Leant had taen eat off at the 
sanao | tail at jlb before (wliicJi would then he quarter 
Li in toail of half stroke 1, we slmrn hi have obtained 
front tlio 1 Hi, of steftiu fcWut ]44,1W0 frjol-junindiJ 
of work. If we had gone hti 1 1 fuL-tii*r and ex- 
| :. i l 1 1 .. I ij -. L the pound of steam into eight times its 
□ritual voUiimej we should have obtained. about 
ISH.QOO foot-pounds of work, wltich is more thnn 
three times hi much ha at lirst (To actual work- 
ing, 0 -wing (JJ v. Li hmft cjLLiSta, such bh, ini perfect 
itLtic.n or Hie valves, radiation fmru the cylinder, 

1 1 l ; r L racnutu, &c. — tire work tltUtindl from the 
Steam in Tin t umiu iIiilil Hir> Lit "7,1 of that )^l veil in 
this paragraph.) AIL modern engines- rue worked 
more or Jess on ill in principle of expansion, un<l the 
gtHIBral tendency wems to tie ea'etv Vein- Eu ;ula|iL 
higher Em'.Lal iiiL -iMm iiM and (within oeitaiti limits) 
larger iaLlub oE expansion, 

Fl[*. 3 ro^iCHOiita Watt's ' dtaible-ftethig * con- 
densing engine. Hy 1 (Icmblc-aetiiLg engine" wb 
mean hii ejLqihfc much eta was sketched in llg. SL iri 
which tha steam acts on Lmth aides of lire piston 
1 ii stead of rmly Oil nno, |lm in NtwtnstiH)at : B eilglne. 
Wftlt’s ecigjjiij, L T, ■ 1 1 1 1 ; 1 1 tint [if the fiirzn HOW gener- 
ally used, tniLte.il is alt the parti now coiiBuUrei 
essential. The steam ficuL the Imiler passes direct 
to the I'Alve-elicat, !?, which sh, simply a long l»ox 
attaoliwl to the cylinder, a. Id this cheat are ] :■ 1 1 l t.h.m 1 
valves, which are to regulated, a* to open to in - 
immication be-t-wtecu &b« ln»i I^t-, cylinder, anil oon- 
denaer, Ln aneh a way that when the (cp nf the 
cylirutfiT is open to Uan ooilci the boLLoni coram uni. 
cates with tb# eemdenaer, and vise vcrt& Whea 
Us« Hlearn has duiio its work it pMwtjni flat through 

the bent pipe. Int* the cOwiciiMr, f T where it La 
met by a jot of water (not shown in Lhe tugiav- 
Lujf}, and condensed, as before explained : p is a 
pump called the air-pnmp h which continually hItwwo 
away the contenie of the oondenaei, and dia, 
ehar^ra, them into a cistern, h, called the hot well. 
A bid all force-pump, j, [Imwa purr of the water from 
thi* cistern, mid oenda it hack again to the boLEer, 
tltfijQ to tie reconverted into ateani, while the rest 
of the water » allow od to ron to w**te- A auc- 
tiwi-nanip, Jt, suppLLea water to the large tank 
round the condenecr, and also for Ehe oondeneLn^ 
jet. Inside the cylinder are the pinion and tha 
rod {called the [haton. rod) oonnecLm^ it with the 
beam &fr. , In Newcomen's angioe the rod had only 
to pall the beam down, and not to push it up j it 
ooold, therefore, 1* connected to it by a chain, oh 
shown in hg. 1. In tho doable-acting engine ttic 
piston- rod is required both to putl aniTte (hihIi lEio 
brain, so that the chain is no Lonrar admisidblij. 
It li obvious that as the head of the rod must 
move in a straight line, wli.iE& every point in the 
hewn describes an are of a ritcle, the two caimot be 
rigidly connacted. Watt invented the arrange- 
ment of rods shown in fig. 3, hy which lhe pin-Um- 
rod Hoad ia always Raided ui a ilr*%lpt Tine; while 
the fenii of the be am is left free Co pnrsno it« own 
conree. This in wiled ft 1 parallel motion." TJ:e 
end of tlws beam fartlieat fr.im the evUndi-r in con- 
nected! by a rod, «, called a eonnectiiiRTod, to the 
crank, i, which Ea Hi rmly cm the shaft i and by 

this means the lociprecating motion of Ltie beam is 
converted into the retary nwtiori of the 'cinnh. 
•haft, 1 r, TllB governor, rn, ancl tbs flywheel, cc, 
will be ejcpJainocl fiiTtliei cm. 

The tyfi'Kdipr and its pii ton are both made of 
CHUt.jytua. The former ii very Aeeor*LeJy borv) 
in a special machine, and ought always to U> 
covered mleirlo wIlEl nun conducting metcriEd to 
prevant cadlarino of heat l£ ia Ire^ueotly cut 

eleaed In another cylinder, and the annular space 
or' "jacket’ between them filled with etum fioin 
tho toiler, principally wi£h the objec t of prhVrtit. 
rng Liquefftiitioji in the cylinder, which is fatal to 
ecomoraical working. Tho openings for tlio en- 
trance: ftnd discharge of tho abeam (ahownat tl nod 
Din Eg. II) aie both called porta. 

The oofue or valveo which 
regulate the admission of 


sHmihi to- the cylinder vat-] 

very much hi construction am 

dCSlgEJ. Id Ordiun 
one valve, called a rli'rfe-mfce, 
df*s Hie- whole wyck for each 
cylinder in a way which wo 
shall cxpiain hy the aid of 
fig. J, Thin figure shows- the 
valve in two puHitLoh!— vu., 
those conns poii ding to the 
times when the piston is at 
the middle of ita h broke, going 
iu Ltie twodifleient (Liter LiciiH^ 
c and d arc the porta, the enda 
of winch are denoted by the 
same letters in fig. tt ; A is 
the ‘exhaust port,' or open- 
ing through which the steam 
paaacH. to Uie cOudcmrcr; end 
a is the slide. valve working 
inside the steam- chest (the 
tatter not «3iown ). Tha 
sketch lo the left shown the 
position of lha valve when 
the piston is moving upwards^ 
TEie steam enters the cylinder 
through d, as shown hy the 
jirmw.'i, while the ateam in 
the other cud Is Irec to rush 
out- by e under the valve, and through £ into the 
coudsniwr. By the time the pistoo has reached 
the uuna po«Ltion, Roing in fluo npimwito direc- 
tion, the valve is in tha position shown in tli# 
right-hand sketch, and the motion of tha atearn ia 
exactly reverted. Tlia valve in fig- * oi 
pert at the aame moment as it clca&a the other, 
TJaia ccirirHsiKiiui™ to cpibirely non-cKpa-nsioo work- 
ing. In order to ‘cot off' the steam, 
df tlic stroke tha 
breadth of tho ends of 
the valve must bn in- '',. 

creased. This is cal Lad j&_ » 

givlog ' F to tho 
valvft! ’When it is de- 
sired to L cnt off 1 tha 
s- teai ip eoriicr than half- 
atroke, a separate valve, ( 
called an 

naive (nf which there 


the ‘dcad-poiuta, 1 or pointa at wbicb the connect- 
ing-rod and crank ara in a line. Tha cvniltH&er ia 
" (:| airoply a cast-iron box of any convenient fthapti- 

The water fpr condoning tlio steam is introduced 
into it in a jet in such o way that its particle--* mix 
with the steam at once on catering, and romlcntim 
it almost instantaneously. 

The jjfvpfj'jioj-j, sliown iti fcR. fi, Is an ingenious 
application by Watt oF mechanism long used in 
water-jnilk. Its object in to make the engine to 

a great extent 
refill late itu own 
. d . enecd, so that it 

f£v •u*tl neither be 

CA^ pulled up alto- 

^ gotlicr by a 

O.UMMCH jiicreuue 

$ \ I 1 of load, nor 

__ _ [ ‘race 1 when any 

T giftrt [if its loud 
u| j*sl\ l i^TT' j>. s-mldenly re- 

hhim ■'iji-d^^' 1 Tiiovcd. It con- 

.'.y? ' -:>I slate ewtiiri Luilly 

r "n of ft frpinille or 

. upright rod, 

r *' “■ with o pullt^' 

by which it js- 

caueed to revolve fixed mi it. Two levers 
pivoted on a pin near the top of the spindle, and 
Al Iw UywGT end of fixed el lirjivy cwflt-inm 

■IjrJJ- When the U running it ila prui^r 

it-pt^d the hiklhir revolve wttii the spindle in tlia 

poaithin sFiown ; but if that spaed Ljp increased tlia 
one centrifuRil forec causes Iticm to fly outward, tvrtd 
CunscquentLy upward j and inversely, if it he 
decreased they fall downward to-worda the centra. 
[Ore ItLC end At tha uppi^r end of tlit Hplndlo ia a sy&tein of 
levem, by wltfch it will be see u that the raiaing 

S °F Lbe Stalls tcuda n> ulusc, euid their- lowering to 
open, tlte ih.™ttle-wtttoi at tbe right of the eugn»v- 
mg. rhe val ve i u lltc- figure is aiifnply ft. disc of nte ts\ 
pished In the steam. pi]nj n^p the cylinder, hut a 
great many oilier types of valve— more expeiiilvp 
but metre efficient -tee -now used for lhe name pm-. 
jhbb. The further this valve in opened tJie greater 
tlte amount nf steam admitted to tho cylinder, and 
fir* wrjft, and so the tendency uf the engine to 
alter its speed ariRi]ig from cause* extraabfcoo^ te 
Ltsttli ]fi ju^t bAlan(MMt b t v aJttrm-tion made in the 
aniount of steam adoolted througlt tho throttle- 
rftivc. In order that economy as well aa regularity 
of WLfl-kiug may ho attained . it is in ma’Ly osjlsh 
necessary Miat the govemoL should le to a ire need 
as. to control the ‘ cut-off 1 Lqstcad of throttling the 
t steam na in the ffgme, 

The 'Cornish' engine, so calLed fimn the fact 
are con. that it is pTSu-cipnlly uoed in the Cornish in meg, 
in t|u; com- reseinlilw watt f a engine in general appearance, 
below) the Like Newcuanm"* engine it if used exclusively for 
jocAaef ia a pftmping and Iuls no- rotary motinn, and it is vlrtu- 
liuJ haring ally aiiigae-actlog ; hut, unlike lib, the steam-ptes. 
s contains, B1 tre and not that of the atmosphere actually does 
ncigy, and work. Cornish engines am- fairly cconomi[ia| 

I by rtifor- of steam, but arc very soatly and extremely Jieavy 
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Erif'ijLHa Li i which Jha | j i n t4 j l i .nut nml cormeettag- 
rod are directly attached are called dwtct attitig 
tittpNGf, syf which the Itorixontal engine ihomi in 
ftg. ih the lcnrf-t cinriiirid.iL ty pa. Fn:r nil ordinary 
P’ i.i i pose® direct- acting engines are rapidly su per- 
»<^]ing every other inTm, They possw the merit 
of having parent .simplicity ami few working jvarte, 
and of nil them? parte being easily accessible to the 
eQgioe-iiri^er j oml at tire un-mc time, any required 
degree of economical working 1 ran 1 m obtained in 
them a* well os in any other form. They were 
at find only Used as- non -condensing (or bo - called 
1 higb-preeiUr*’} tmgiiinCs, hot are nov^ frequently 
made with a condenser attached. 

Two other forma of direct-acting engine* have 
h*q much uwjd in fcbdr Hay, but are now being 


rapidly abandoned except under special rjirro Pri- 
ntline** r the* are called respectively the " oscil- 
lating' and the ■ trunk 1 engine. In the fennvr 
{which him rarely been need except for marine 
engines} tba crank-abaft 5a above- the cylinder, the 
piston-rod head is attached to the clonk-plo, and 
the wnnreting-TKid [a dispensed with by allowing 
the cylinder to oscillate On largo hollow centres 
called frriHjn'ojw, and -so to adapt itself to the vari- 
ous position* of the c ran k -pin. In tlie * trunk 1 
ertgine the p3*t*ii -rod ItHIMi a hollow cylinder 
or £ru*l, i large enough to allow tJio connecting- 
rod to vibrato inside it. The latter ia tlien 
attached it one *itd to the crank-pin as usual, 
and at the other to a pin fixed in the pintail. 



email tabes traverse the boiler i through the water ;■ 
to the nttki-hti, / and conduct the product* of 
combustion ta the chimney, p. The n-tenm-plpe, i 
is led nway from near the top of the dome. A, and 
fitted with a regulator vilvo, f. At m air rv pair of 
spring safety. vsJvm. Both oylindsra discharge their 
steam through the vertical blast- pi pa, p, and by 
tliiB rpcfiim a anflicient draught is cauaea, notwith- 
standing the email height of th* chimney. The 
cylinders, r, am placed in the bottom of tlte smoke, 
hox, and partly enclosed in ih 


in two ways — aa horse-povxr and me d^iy\ and 
the tret expression iaeliadMi two thuiga^nominal 
and indicated horse -power. Thirty-three ttimi- 
wuad foot-pounds of work done per minut* Li 
caLled one ImrsC- power, this being considered by 
Watt af, the maximum rate at which a strung 
hoisa can work. The namsido/ horse-power of an 
engine has long ceased to be any expression of the 
actual power it exerts t it is only tw as a kind of 
toniiuereial standard £a very deficient o-na) for the 



e other advantages of the In 'compound 1 engines the two cylinders are of quantity of coal, usually either a bushel of &i tlx 
lUnS 1 engine* are now very unequal sire— the larger, called the low-pmom or a ewk At the beginning of the l$tb century the 
more important electric cylinder, having from three to four lumen tho maximum duly that lied been attained hv any 
euu for the direct driving of capacity of the smaller or nigh-pressure cylinder. (JomiA-h e-nyiue was millions of foot-penuda per 
n moat natinfjmtory math, The steam from the boiler admitted into the cwt, of coal, but eix tiniea that- ilrtty has since 
if ingenuity haa been ex- latter in the usual way, and cut -off generally at leea oec**tonfiHy obtained. In tiiene engines It ja 
rjnw in which the r^-te-Ty from | § flf thi stroke ; Ami Biter rfoing it* work tha agIuaI isett work -f3cmn w]hi^h ia t-rtkin into- 

obtained diTtrlly from the it m conducted to the taig# cylinder, where account i the duty would he Stf or ai per cent, 

ervention of reciprocating ate reduwd preafinroi hy anting cm au iacreased greater if the total losid on tlio steaui-puton had 

sre called rvtwy engines j doas as much work aa in tho other cylinder, been conaLilereii inateM- 

into general use, and moat Mid thence to tho condonsor. This syitem of For ouginos who.se power can rualy be- measured 
five in construction as wall enjprO bee sev<ml h0_t*b4e advantages- among by tlie 5ndicB.l<iT t-bc standard of economy ,ia the 

e*l n i > sconce pti<Wi. which are that the driving pressures are more number of petunia of nieo-m used per hour per in di- 

i it ia necessary that the uniform than in ordinary engines s th*t leakage dried horse-power. A fiist.(jl»aa imn.ootiderising 
d be compressed into the paat the piston become* of bus importance ; that engine, wmklnu with atoaiiMif alusut ItW th presaiire, 
end this necessity U tb„ for mij; given /orrjie me^an of expansion the n«s alwut H of atom per LW per IlMl-, wliieh 
pecnliaiities. Til c engine rshnUmm of the engine is i» m 'i more simple in rtsluccd to 17 or 18 lb. by the employrueDt of crua* 

! _as an ordirmiy LorUonlal On* for the ubm dagrefl of expanoion earned not dcnsalion. OecMlWiftlly better results than tlisse 
Lindein placed side h^ aldfl uidepcodontly in twocyLmdors ; and r - the koees nrc obtained , but in ordinary good work figures 
wDiotivA llicw cyfiMcra dnu c^nai?nMtirf3ii of ^. l ^‘ in iht c^JIndeni are aL h'lurt- plt ctnL ^TGAter, and they are often 
iusido the main framing, (whinh are now known ta be among the moot more tliau doubt* as great. Th boy cbm econoniy 
length of the engine, and Borioua of all causea of woate} ore much reduced. {* onlv to- be obtained iF the enjriu&i are wnrltpl at 
each plan having certedn In haiwLerh Pmrino engines, and to aenrm oxtCnt or nes,r their full power, Mid with the full Btearu. 

an milling rect-ion of uu also in mill enginea, tho compound prinedpie ia pressure for which tlrej' ore Intended, It is vary 

a-looomotive belonging to now carried further, and * triple axijatision 1 engiinw cOmnicm ta speak of the amount of coal burned per 
Company, At the back -of i which are eimply impound engine* with three i.h.pL tier hyur, and tills Ih a v CF y important quan- 
firebox, q. rile boltam of cyhudera ub^J conBeentively testasd of iwo) are tity. It is, however, a measure of Uhj com bin «l 
c grate, A Fuel is intro- vtpy widely employed, with very economical results, eobnomy of a boiler and engine, and not of the 
The firebht » enclosed in lu tbeae engine* steam \x rot uncommonly uoed at econorny of an engine alone-, A pound of Welsh 
>ace between ia fillwl with a ptwano as great as IM lb. per ftd[uarc inch, or eoal can be made ta evaporate 10 to II lb, nf water 
imunicaicp freely with the i>i x iimra a* much ari van .jh iretl alsjut J&ffi?. tfustl- under ajietiaE aincHtions, In wdiiiaiyeircntostaucffii 
a tang wronght-ireii er stool tuple engines are aloo uoad. and over tang periods the evaporation is more like 

;k of the firebox numeroes TAe Wvrtc rfonc by Stcam-engina ia estimated. T4- to 0 llx of water per lb, coal. Inferior fuels, or 
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a™ good fuel badly burund, give, of course, my 
much lower results, 

Stearin, C,H^0-C JP H^ is Wrt at the feta 
occurring in animals and pasnW, Lako the Giber 
fats it may be regarded ^ an ether of the iriatoiuiff 
alcohol glycerine, alt three hydroxyl i molecules 
being replaced hv radicle of the fatty acid — otaanc 
Mid. Cj^U^O Off 

( Off L C||ffiaO 

CJL f OH = Glycerine. ! Cjttj { = Stearin. 

I OH. ( 

It is the chief eunetititebt of the mgre fcfrllJ fata, 
auch as mutton suet, anil to ghftracrerietd by its 
high moiling paint — from 5ff“ to 66 Or — by' Its 
Blight aolubUity In alcohol ns etstuuared with 
namiLtln and olein, and by lla crystallising from 
ite alcoholic solution in the form of brilliant 
quudrangulur plates. Like the- otber fate it may 
be readilv- Hplit into glycerine aud a fatty reid , BJid 
if an alkali be picecnt- the acid cginlitries with this 
to serin a boot. Stearopten t to lEi« cry stall™ solid 
substance winch separate* from volatile Oils (q.v.) 
on long n lauding or at low temperature*, For I'liyei- 
olegy of Fate, see FaT„ 

Bteel. The discovery nf a material which to 
capable of cutting ami otherwise shaping nearly 
every other atibatancc known to man, ami which can 
be ho modified m lisnlneaa sre to be able also to 
easily cut and other wise shape itself, weu of so (fir lent 
importance to make a distinct epoch in the pro- 
gress of the hmiMLti race. Such a material is 
steel, which may he made nearly as hard rei the 
diamond, or bo soft that U can Ire cut, bent, 
nr hammered into -toy sha]*, rolled into sheets,, 
or drawn into wire even nf hair- like thinness, 
It Ls oauitKiMd ol iron and carbon, hut is hot a 
true theiuws! compound of Ureas substance*. True 
chemical otumpauntto have fixed and definite pro. 
portion* of the elements comjioalng them, hut 
Jteol varies in all proportions from £ per cent, ol 
carbon to 2£ pot cent. The more carbon the 
greater becomes the harness gf the steel, nnt.1l a 
Umit it reached owing to the lirittleticss which 
AccojupaiiEt* the hardness- The fnsllilllty of steel 
increase" with the amount of carbon. Ordinary 
steel contains a little Bilkcn, manganese, sulphur, 

S hoaplionis, *0-, bub these are merely impurities. 

L hr, removal of these, or their reduction to the 
smaltaab possible quantity, is very desirable, as 
upon such removal the duality of Hteel mainly 
dope rnls. These impurities are derived partly 
from the iron ores and partly from the fuel 
need in smelting them. When a piste ore; such 
h the oxiLdo or in>n, and *■ ti&ATiy 

port wfrni. &nch mm wra^-charcoal, »rt Hied, t»Tifi 
manufacture of steel of fine qiialily lb very s?in(.i]e 
aod easy, With such H»tenal* ^+e\ ra ms.de quite 
m cnsfly a* iron, the cariion of the fuel readily 
combining with the imu as it becomes Teducnid from 
the ore, The atictent iron ■ makers obUlnad their 
steal in this way t and the itonmashes™ of iho 
Fuat, who etill work in the primitive roanuor 
with Bmal I furnace* and much Labour, do the same, 
but they are not able to accurately regulate thn 
quantify of carbon to the steel And it* consequent 

hardness. . , 

Owing to flic scarcity nf these pure iron ores ant 
the high coat of charcoal, they arc but little 
liy the modem ateeL-iuakcr, who adopts A very 
rcundabout process, the fme reaiouH for which 
have been much misunderstood. Hs ntat mak™ 
an impure steel (pto-iron or castdrool contaiiitn^ 
3 or 4 per cent, of carliop, then he reduces thm 
nnaatity to about- per cent or 1 cm. in mnk 
ing malleablo or wrought iTon by puddling [Beo 
Ie( 3 S), and aftetwanlB hy Another expennu'e mio- 
ceia rratoita about half as much carlnm aa he h«a 
taken away, Stoel lias been defined by high scien- 
tific autWrity aa ‘iron carlxmised in degrees inter- 
mediate between m alleAble- and cast inm,' a descrip- 
ticn tfLac has led to a multitude oF futile and 
costly attempts to prodnoe steel by inlying cast 
and wrought iron together, and oilier eimilar 
dcvisai for aimply diminishing ft^e proportion of 
carbon. Such devices would be aucccanful if cast- 
irocn a comfKmnJ or mixture of iron aha 

carbon uufyj hiitonlanary caat-iron contflinttiiliam, 

sulphur, and pboapbomB iu quantiti-ea that are 
rulnoua to steel, 

The modem maker of the beet steel tbCTefore 
tipc« tli* beat puddled iron, preferably Swedissi 
t karcoai iroiir He haa it roll™, into bar** uau.aj]y 



3 Inches wide arid f fooh thick, and Iff to IS foot 
long, and pobmita these to a pruceaB which has 
received the nanio of ccneenting. The ccmentipp’ 
furnaoa in a circolat brick structure re™in*tinjE 
upward b in A wide truncatoi eonical chimney of 
somowhAt dome-Jikc a|»yc*ronce., a famlliAr feature 
lb the gloomy landscape of Sheffield. Fig. 3 


bars art eut *t ' Bheared, ' into ihort li 
Art bound together into bundles or 1 ft 
to a weld ing - — i. e. h catol ifcni.LL 

suifieientty uft to ba plastic, them p] 


-tilt hammer/ shown in fig- * The toil of W> 
hammer lb alrack by 4li£ camB of tba reyoLvm^ 
Fig. 1. wheel, whereby fire btud us lifted, and falls ngain 

shows it in aeutoon with the upper port of tbo before the noxt cam cornea into Bottom Jn ihii 

ebimuCv cut off : / is lh* ashpit with tho bare of manner the faggot rwwlveh SOOto wO heavy' blows 

the fireplace seen Audwisc above; t , c art t-wo per minnto, Ure tapidlty of pcrenaelou fully Tnnm- 

c ghe*jta- or converting poto, eliowu in unction. taintog the heat of the faggot, while ito oOnstJiuciit. 

These are made of firebrick, or firestone, and sup- piece* are welded into emfi coherent mSW, This is 
portod over the fire, with flaw sn areanged that ifre m ,t [ ft to a tong bus- which to resbatred 

nanta fend Jimoka &hfell up t^tes ferctwed ftpace- j D (^ Bn 9 n.ll ptacea to form another fjiggot to be 

between tbetu, and bobiw and around theii outer ^j-niiiriy treated. The ruaheariug, Jtc_, may bo 
sUre, an as te hwt (Il-eui all round as equally repeated a* «ften as demandbil, and thus wc have 

ilh passible The amoks and lurid amcky fiania ‘ single abear,' 1 double shear/ £3onc of these 

after travereing those flirea riee into the arch, a, are ^ ji,( 5 tij(i 2 :cjjcous -it" crucible etccl, *ii4 they -are 

which, to thns heatod and contoqueiUEy radiates therefore inferior i«i thin i-e^pect. 

downwards to the upper tide of the chests. ^ vet ,j impurtonl. daveLopmeat erf tfre msun- 

Tho cbreLB, IS to IB ftot long and to S feet facturc tin aieel has followed the icitroduction of tho 

iletp and same width, are charged liy first fipreadtng > process/ by incenu of which u lew 

over tho Wttom a layer of cowrecly-ground charcoal ^fbon or milct ctvit-stoel of inferior quality nan ba 
(from htod wood prcfcrroil I about 2 inchw deep. ptodneed at shmit one -tenth of the oc*t of cracibto 

If pun this lh placw! a layer of bare with a npac* of & tcel. It is nned for rails, for the tires of the 

4 to J inch between each, O ver these liars and ^-hed* of roilway rarriogOH, for ehip-ptates, boilerr 

mto the h paces between them is aiftod angtoar ptivteft, for sEiaftrng, W.ir a muititiido of construe- 
layer of charcoal to about an inch deep above the ts <hBi L aft d other pnrpmea to which onty WTonght- 

Wre^ then another layer Ox ham., and another Ol j Ton Wflp g Jpnnerly appliwt, lienides many for wbicb 

charcc*l, aod ao on, up to within 6 inches from the no fn^t^l At all was used, 

top. Tlien old ‘cement powder —ire, clmucoaS xiiiA preceiB wag originally based on the theory' 

Afnlady UBcd, aud grindert 1 wnAte-^to ruototened and —theu generally wcccptcd— that stool to ' ifjn cai- 

plaabered over thiw, and the whole covered with bonded in degress- iuterniediato ln;Lween malleable 
clay or mototened aaud to exclude the air. All to an ,( imn r and, as curlinn is readily oxidised at 
now closed in excepting tho ends of some extra a high torn peratu re JMi-d thus converted into gaseous 

long ‘tasting Imre/ which Are allowed to protrude cw«i pound*, nothing further was supposed to ho 

from the 1 tasting 1 nr testing boles. A glowing neceUary for Hi* convereion of CAaL-tron into stool 

ml beat to maiutoined for eight or ton days, than to blow tii rough Hrt melted eaat Or pig Irfiti a 

when a tsAting>har to withdrawn ro uacertain fl nffin[ent onnntity erf air to burn out the redundant 

whether the carbon has pcuctrotod sufficiently- eatbonand leave- bsliind the piopurtlem required for 

When th to to the case tito furnace to allowed to tho production of Eteci. A Urge number of patent* 

enal slowly during aaintlier week or thertabonta. -vrero secured, including various deviecA for doing 

When the bara are withdrawn they are found to be tliia, and alt firilnrf- A sort of steel wma produced, 
coatoil with a sort of dart akin which to raised in but it VrM unworkable. When hMirmred, either bob 

bliators over a large n*rt of their surFaoc, It- to by w cold, it either crumbled to pieces or split At S*a 

the appeajunco 0? there and by fracture that the «lgea when flattened down. The Hourcss of failure 
quantny of carbon taken in and tire depth of ita twofold. TIls hint waa that ordinary pig or 

penetration to aseerbune^l. This traounsion Or cut iron contains other impurities than carbon, 

penetTfttinn of until] carbon into solid itiih to a notably til icon, sulphur, and phospbriTUA, The 

inysteEj, the Gifeory of which heta to^n umcb dis- carbon was readily removed by oiidatiotii and 

massed, too much so for exposition here. An gradnally, fi£i demanded by tbs theory ; tho Baboon 

important pTactEcal f(wt to, Jaowever, conncetol W ii also oxidised even, more readily than the carton, 
with it — via. that the dtotributiou of tho enr-tam the sulphur and pho&phnrust remained obdtin- 

is very unequal, Its quantity to greatest (m the ately, oven after nearly all tire r-srhou was oxidiBEd 

surface, ami gradually decrcAwa (owArds the in- and th* iron itself began to bum. The other diftt- 

terior. Thorefore the steel In thLH atats, “blister unity wae that of regulating the quantity of carbon, 

steel," to oil little vjilii* on aeeountof its irregulAritv by Htoppingwb(>i the requiTcd quantity was removed 

of cfHimiaiilimi and eon sequent irregularity of hard- by Mutation- This dilncnlty vi'an oveiconic by Mr 

ness. ic. To remedy thto ttre outsides and. innidcg Bolrert Mushet, wfiriuacd a compound of iron and 

of the bar* have to be stirred up and mixed together much carbon of k uown composition (*piegeletoenb 

sO M to give nnif rirmi hy o£ composition to the and added thto tn the quantity nccessai^ to give to 

whola, j th* whole the proportion rrf csrbon requited, Tim*, 

Tho most nbviiiii-: uiola of doing thi* ja to melt jf tha apiegolcLnen cuii rained £ per cent, of c&rbou, 

tho whole and stir Uie tluid. This i* done in sunl I per cent ™ required in 

ziiakeng tlia very best quality of steel— 1 cast-steel produced, »| 
or 1 pot-steel," ** it i* called in Sheffield. Tho bora 

are cut into small pteoes, melted in cmciblca, fluid 

then poured from tkeiw into ingot moulds. Oxide vit partially ovemmmu h; 

of manganesm and ferroeyanido of potassiom At* r „ — - 

added in "mall quantities to the melted JitetaL in contain vqry little _ phoaphorus, 
the drucibles. Tlic tboory of the aeiioti of these 
additions ha* b«p much deb aid I, and its diwnaamon 
would occupy too much ■ponft for this article- Tito 
*obisumptijOTii of fuel, -ill* labour. And the destruc- 
tion of crudtdafi render* tbto meltinp an expensive 
procftbs and tho reault ^rrespoudingly dear. A 
cheaper mode of mixing to adopted in the 
tion of what to called 1 fchaarrBteel/ The 1 


carbou, 
th* aree! tm ba 
psegelctoen w*e fcddsd to tho decar'- 
i el rotted iron in the proportion of 1 to 4, 

After cousLilcroble struggles the fi»t difficulty 

I using only special kinna 

of pig'iron. tbo*c made from hrematite ores whicb 
K '^_ r ^ — L — - Mt MiLhI ret's 

‘triple compound/ the Hpfegeletocn, also aeitotod 
here, as it contAiu* a coneulerakle amount of mAh’ 
ganese, which exerts a purifving iaLfliren.ee on steel 
Tlio rotionsie of this purification baa been much 
debated = tho evpe^Lnreste of the writer indicate 
that mangunesa act* by removing the last vesti™ 
nddiusr nf silicoEi ami pArtictoa of oxide of iron in Mi4 
iutered Eeaeemer convert* r. It* practical xwcfolnesa, how- 
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may ftjfiptat strange, a* nothing but arid air k 6 Brlgt-. Mae... .MO" 
;|hle tjupawif to ttLfi melted metal, Eat tool mctel Eh , ^ hlM 
]s(jh- pig- iron containing *tlioon and carbon. Jtwvtli ot 

tliVMV BTK edits: tivft fufcl* wh«n hfcatod jind supplied a BLnOdnh. Map .f-lO* 
with oxygen. The mungantse adde a little. Tn 
an ordinary charge of six, tone of average miiteriuJ 
thc*o fue-I a abet*! uses arno»nt to slmnt 3 ewt 
They are aJl burned in the com*# of about twenty 
minutes, not outside a meLting-pot, but 
amidst the molted metal itself; and thin 
of this exlnwi n:l iciAtry amount of combustion in bo 
small a space ia rendered exceptionally effective 
After the spiegalaiarn is all added and well admixed 
by the agitation it produces, the liquid steel k 
poured auto ingot mould* o-f Sultftbk skes accord’ 
ing to llh purpose, and these are wrought by ham- 
mering, rollings *c, as required, 

Owing to tho phn^phni-pa e*iit*jned in ordinary 
Vi' steel, it will rarely bear aa much an 1 per 

cent. of carbon without becoming fyortblcs>iJy , , . 

brittle, and therefore only mild nr low eorboh steel -toped too! 
is made frviuL it for purposes already stated, Messra 
Thomas and Ciilchnst have succeeded in removing curing 
the most of this residual phcwjjbijmi by linitig the faster 
converter with a bwuC material, a refractory sub- tciripci 
stance in whteh lime and magnesia preponderate, 

These base* eagerly combine with phosphoric acid 
at high temperatures, and by their p 
affinities aasLHt tliO nhoaphotm in corn! 

PV the oxv^en of the hi Hat to become the _ 

acid which they demand, The ph™phat™ of lime 

J "re [wired and magnesia thus uhtuined are valuable manures, 
inrgiug, i'j sa Qraetical value of the basic process dojrend, 
in mainly on its rendering impure pig-iton 

The ‘fticmvnii- Martin pioefthB * m now competing 
very affectively with the Bessemer process.. It 
consists essentially in first obtaining a bath of 
Iron is melted pig-iron of high quality, ftftfl then adding 
to this pioosH of wrought- iron sciap or Bessemer 
osrap, such as crop endH of rails, shearings of plates, 

1 &c, Those, though practically inf Lini.l>lnj in largo 

I hi! quantlti* 1 -? by thHumsolv-ae, become dia&olved or fused 
In nuch a bath if added gradually. To the bath of 
molten metal thus obtained apkgekiBen ct ferro- 
manganese is added to euJHfrly the required c*rborv 
r and to other iv fee act an already described in the th ftt fe 
air Bessemer converter, The result k tested by small 
ladle samples, and when it Is of the desired quality 
portion ii run off 1 , leaving sufficient bath for the 
continuation of the process. 

the mmafcli It is evident that hers a high degree of parity is 
olkunablie by aulucbion of the strap, which may be 
quality wro.'Lipht.iroEi from which the 
riava ’been removed by puddling. Very splitting 1 I 
erf L homogeneous mctaJ ’ luive thus been & n ™™ 
resembling wreuglit-iron in softness and *™cl hfesb 
toughness, with some degree of the high tenacity tterawhic 
of cnvl-steeL W hero qualities liko those of ordinary point er, ai 
BcsaeiiHT rpctn.1 are required, this process supplies J* bcM- *■ 


|, 4 H, l"LiL:H I , k It IvaflC b iO- 

plled. 

so I, s m Goniir-ucwi boning' 

( AIL lud orr 1 . 

Twill ..ft US- lAUlj^rEi 

r^f’JDil. J 

Lumg esps^urt to the teinpe rat urea named has 
an ofTivjt. HiTiiiUr to that of a higher temperature. 
The usual practice ie to plange the article into 
within sir ooltl water intmeiliutely the required bemporaturo 
is rebelled, and the above table iu ba^vd On this 
practiea. Varying torwi|terfttorea, at degrees of 
eoftening or ‘ letting down,' aru demanded accord- 
ing to the purposes for which the tool is used, 
Kb- t pale stjaw — is the temper fer toniln in 
cutting iron and steel, for lancet* and some other 
surgieal iuitritmenla. No^ £ and 3 for tools used 
in putting brass. So. 3 for pen Ifni re* amJ tnciSH of 
thus class. Nn. + tor stone- masons' chisels, 

lund the Hlroneest tools used tor euttiirg haid Wflyd, 
No. fi for tablc knive*, elasp hnivee, and ordinary 
for cutting soft wood, Ifo. fl for 
flivordH, Sk&yoiusts, a sea, &c, N*. 7 fot wakb- 

ncedlcs, fine sawa, aiul A»ther tool* where 
y fe rl Mn nniled. Tlik is called ‘ spiing- 

Ko. 4 tor common vrerfHl-s^ws, and Other 

tools used for soft niaterinl. Steel is softened by 
heating to and cooling very slowly fsca 

AN'S t-A E-TNII ). 

ling with StMlw* MafilTFACTcniEB of. Apart from th* 
losphoric i«i poriaiLce of the etsaw of varicnni ^>^1 plant* es. a 
feoizing and bed ding matoria] in agiieultriro, eueh 

HiLhstancee aEsu jkhvwh* nu ioconsidorabk value for 

depends packing merchandise, for thatching, fbr making 
avsilabk- mattreioMM, and tor door-mam. Straw i& alee- a 
jMLper-mAkijLg iiiatorial of sonio importance, and 
■-p.il, fUtteneii, and coloured it Im ployed for 
making a mosaic-like veneer on fancy buvee. But 
it k in t)i^ ftinsi nf ptaik that straw finds ita mml 
out* landing Lzi ii ilm l ri:4 applicnLLinii, these b^Eng 
used to an enonuoua extent for making hate and 
Iwnmek and tor small has koto, &c. Wh eaten, straw 
i* thu princE|4l matoriM used in the plait fcredu, the 

B resent great centres of which are Bedfordshire in 
.□gland, Tuvc&ny iu Italy, and Canton in China, 
At fl ret the pi ail- wan what k calkd jr knh ilma? ; 

the etraw waa rut into auitabla lengtlis 
without knota, and merely pneased flat during the 
□jHcratiois of plaiting; ami an it- continued until the 
reign of (George 1., when it w*a in great demand 
tor ladies' hate, ar.d some plait waa made of split 
straw, 31 mm that time split __ 

straw haa been chiefly ueod. _ - v / 

The instrument employed for t t ~^k 

g. I] VOtlHJflt" of 

of littLe souare r l 


ness that causes cutting- tools to uedeb, and toothed * 
touts, like saws and files, to strip. Phnnytiorufl 
give* hnnLneaa or a glassy charaotor. 

The Bessemer ‘Convertor 1 is eh own diagram- 
irifttically in nation in fig. 3. It- is u atreaic iron 
vessel lin*! with refractory material. TlLe bottonij, 

which Is removable for renewal,, j?! fitted with fire- 
efey cylindeis, ert 1 , otf, fyf, ndT, arid each cylinder is 
nerforated with scvcml hole* i to J inch in cllfc- 
ruetor. I b l* thus riddled with sixty to a hundred 
hokH, according to ito site, TSurto _ perfomtiun^ 

oomuiunEcAto 

f means oF an air- 

chnmber, c, c, c, c, 
with a iiowerfui 
blowing ■ machine. 

Tb# wliblo convertor 
is mounted On an 
axis, i', Alnl may be 
thereby turned r-s 
required. 

■J'lie lining Is first 
nsode i-ed-Eiot 
Inn uing coal within 
When time 
ready for < 
bh-c converter 
turned on the axis, 
r, an 111 at the Jine, s/, 
shall be li orison tal. 

Mol ton 

then iwnretTfn at the 
19 ' r mcritli, and tlnis 

Fit 3, it forms a 

in i Im I silly of 

converter lielow the ILur:, &f. The bl-nat is now 
!tiLrsiH<L on 1 and the converter turned over to t-lio 
pn*ition aliown in the diagram, the invited motal 
atmiding over Iho luitldr^il open briles. It cannot, 
linwcve r, run down Lliese. ils the bloat of 
rushes iiiiwanls with rmicti greater fares than 
that of the downward gravitation of I Sic metal a 
The streams of air tear tlmmgli the molten metal 
and a huge fto-urm remre ftu iunsly from 

of the convertor- Witli tills ILaine hiilliant cas- ( 

cades of coriLscatinR sparks are hokiiod forth *f ]jieb 
at irregular littorrak, nud l-lic dannling srpmy impuricisfli 
an ib dashes against tho Wall nf the IbunC-sk-ifl fl ne s^rn pics 
rvbnnn.l.N with redoulileil splendour. TJie blast olitaiu 
ntill i-oare on nionatononsly, and the dame steadily 
increases in six nml brilliancy, at-tnihing ils muxi- 

miim ab ahull b the end ef ton laiiniites. H con- 

UnUcn thus Tnr fl.vr: nr ti'u minutes longer, then the an economical method of malting up and ntilfsing 
flame eohtrncte. This iuilicate* that the carbon ia such materiaJs a* oL-d Itewcin-cr ™.LLh, Ac. 

Ixecffining exliaustod, arid that Hie iron, no longer rtiTUiirtbo. - Tlse special property ujnm which 
protected Isy it, is keginmug to burn, Thn t ^ e g^t value nf steal depend* k tb R t cjf 

verier is now timied to tJia poeibion in which ib kdng ™ahfe of itoouEriag variomi d^reea of hard- 
was charged, and then bhc molted epiegoteken k liq{i!l Thtat aia oitainrd bv wtiaE is commonly 
pnnrerl istn it. A vinlvnb olmllltlnsi rmciini Irimii^li. mUzd ‘ tcmporing, 1 which really inebide* twq 
atidy this mixiiH with the metal that has licen .( l ) batdening and (£) tempering pro- 

blown, and a greaL '^■a^'ing blue flame of bm-niug Lerlv so cal Led. If a piece of ntocl ctmtoiniug 
carbonic nxiik silently pours out of the mouth of J p^ r pf cariwui and upwards is mad* red. hot 
the ennvprtor. junj m ner L ndilcnly plaugod into cold water, or 

Why this violent ngitJition r and whence comes otherwise rapidly l^>M r it becomes hardcnHjd in 
bilk great Oiitpouring^of gas? The writer studied pm portion to the quantity of carbon it wutains. 
tlitm i]iiMttnri5 eX]HJTimwiitn.llv when thn Ecsjscincr f n tJiis condition it i* ra very lfttla use, m it 
procesH %™ young, and found that the cal bon is becomes brittle in proportion to its hardness j but 
not all burned out. sa waa then supposed. There lhrittleilWJl ifl d extreme haidnesa may be 

remained ftom J per cent, to A |>er cent ew cording i nV reheating in various degrtc" avoiding 

to the prolongatlno of tin* blowing, and hcside* bins to ^ ,3,,^ haMnemi nsiuired. This k tU 
there wasacq^Ldemblo quantity oF black uarUcks Urnp ^- Kf7 % T0 ^ properly » ckllod. 
of oxide nf L ron in thn blown netol before tho workman has iUmd a *impla and 

niuegeletsen ™ JuSded. Init after Hus arlrlltEim j, t meais , o£ d^Hotuiug the temperature 
they disappeared, 1 Ilcw ffwts answer the qnes- in thk reheating. A film of oxide is 

Ison*. The carl in:, of tilt spmgclcisvn tvhtw* tlio tornipl, and as bhk frkkftm El* colour change as 
hlaok oxide by eomhinl.ig with it* ovyoen, and UlLh mW[] ’ [n the taHt | rt ] QW . Another metliwl of 
cteiijunatoon with oxygen .produces the carbonic &y . is bv immemiug Mrt, toil in 

fisLde. The- mangmnete muk, fur mmi of 16 Am- k ^ ^ fuilL £ ]e or j„ rt at its melting- 
appeaif. from tlie mcta-llia firodiHit, and is found lai which meltinu-i>oirit varies with thecompnhs. 

Uic liquid cinder for 1 akg^) combined witJi oxygen [ {an ^ thc ^ Jf third is to amesr the nurfsce 
ftndsHie*. 1 lie blown metal, before tho addrt-ion of ^ t*lfew and watch the iflsqlt The following 
the flpu^ckiscn, is ‘rotten; It break* under tbe tiWa B]l0W ^ ^,<31; retnlfe, the temperature atwhioh 
hammer whether hut or told. It overblown it they o^ur, and the altovs that m*V lie used, 
crumbles hltofcahdNtene. J [Mlur . ^ xn^^twu™ 

One of the meet refoer-kabia ohondmeut tn® l Pals it™* F " icsd t ds Vapariis*. 

feosonKT ptoses* k the intense beat to whiiih tii-e 2. utrxw .. 4 Mf h » t - ervirtp, 

nrtol fe subjected. It fhr exceeds that obtained S. N ■; * ;; 



